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1 
INTRODUCTION 
Urtica in North America 
Nettles have been known since the time of the 
Herbalists and are found in some of the earliest recorded 
folklore writings (Aldhelm, 695). In spite of this early 
recognition, there is no complete monograph of Urtica. The 
last treatment of the Urticaceae (Weddell, 1856/ 1869) 
omitted most of the New World taxa. Subsequent North Ameri­
can treatments of Urtica are regional only: Rydberg (1922) 
listed nine taxa for the Rocky Mountains describing three as 
new; Abrams (1923) recognized five taxa for the Pacific 
States; Fernald (1926) recorded seven taxa for North America 
with three for the eastern half of the continent; and Stem 
(1943) treated eleven North American taxa. 
The first author to emphasize morphological vari­
ation in the perennial species was Hermann (1946). He stated 
that the characters used by Fernald (1926) to separate the 
taxa east of the Rocky Mountains "were found to be variable 
and ... identification appeared to depend upon the idiosyn­
crasies of the taxonomist". Hermann (1946) felt that the 
conventional diagnostic characters were influenced by the 
age of the plant and season, that the "clearly defined" 
geographical ranges delimited by Fernald could not be sup­
ported, and that the perennial taxa of eastern North America 
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should be considered as a single element of a Eurasian-North 
American species. 
Selander (1947), noting similarity between the 
eastern North American species of Urtica and those in Fenno-
scandia, like Hermann, considered the Eurasian-North American 
taxa conspecific. 
Recently, Hitchcock, et al. (1964) recognized eight 
native taxa of the Pacific Northwest as subspecies or varieties 
of one Eurasian-North American species, stating that "the de­
lineation and nomenclature of our taxa involve many problems, 
some of which must await ultimate solution through monographic 
cytotaxonomy". 
A Biosystematic Approach 
The use of various biosystematic methods in under­
standing morphological variation is well established. The 
transplant technique of growing plants in a common environ­
ment developed by Turesson (1922a, 1922b, 1925) and 
expanded by others (Clausen and Hiesey, 1958; Clausen; Keck, 
and Hiesey, 1940) has proven invaluable in delimiting ranges 
of genotypic variability and aiding in recognizing the extent 
of environmentally controlled variation. Mitchell (1®68) and 
Wooten (1970) have improved the method of delimiting ecotypic 
variation in aquatic plants while others have applied it to 
variation due to edaphic factors (Bradshaw, 1952; Kruckeberg, 
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1951; Nixon and McMillan, 1964; Wooten, 1973) and latitudinal 
variation (McMillan, 1959, 1964, 1965). 
Chemosystematics and the use of secondary phenolic 
compounds have been shown to be of taxonomic significance in 
higher plants (Alston and Turner, 1963; Bate-Smith, 1958) . 
Numerical analyses applied to this technique have been help­
ful in elucidating relationships between species of Lotus 
(Grant and Zandstra, 1968) and Tiarella (Taylor, 1971). 
A knowledge of chromosome number and behavior is 
an important source of biological information. Cytological 
studies of Urtica have been confined almost exclusively to 
Eurasia, leaving North America unexplored except for a few 
isolated counts (Heiser and Whitaker, 1948; Taylor and 
Mulligan, 1968). These counts indicate that different chro­
mosome numbers exist in North American biotypes and suggest 
that relationships might be elucidated by cytological studies. 
The herbaceous perennial species of Urtica are 
amenable for biosystematic study because they are widespread, 
reproduce vegetatively, grow in varied habitats, are morpho­
logically variable, and are easily grown in the greenhouse 
and garden. 
The purposes of the present study were six-fold: 
(1) to determine the range of genotypic and environmentally 
controlled variation at and below the species rank by using 
transplant and growth chamber studies; (2) to quantify and 
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interpret the extent of morphological variation and possible 
genetic divergence by numerical analyses y (3) to understand 
better the cytology of the North American taxa; (4) to deter­
mine possible evolutionary pathways and genetic relationships 
through hybridization techniques; (5) to use biochemical 
techniques as an aid in revealing possible genetic and morpho­
logical relationships between taxa; (6) to use the bio-
systematic results in conjunction with herbarium studies to 
delimit taxa, determine their distribution and provide a 
workable key to all the North American Urtica taxa north of 
Mexico. 
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MATERIALS AND METHODS 
Selection of Plant Material 
During July and August of 1970 live plant material 
representing all the perennial "species" of Urtica found 
naturally in North America was collected for experimental 
work. Thirty-one populations were identified to "species" 
using characters from keys to the geographical area where 
the populations were located (Table 1). To assure collection 
of single genotypes, a single plant within a single clone was 
dug up and the underground parts washed free of soil. At 
least ten voucher specimens were made of each clone for bio-
metric analyses. The rhizomes from each clonal plant were 
divided into sixteen ramets and given a voucher number and 
biotype code designation which was used throughout the bio-
systematic studies (Table 1). The propagules were wrapped 
in moist newsprint, placed in sealed plastic bags and shipped 
to Ames, Iowa. Each ramet was potted in a five inch clay pot 
using a standard soil mix of two parts loam, one part sand 
and one part peat moss. Periodically the mature ramets were 
pruned back, subdivided and repotted to eliminate rootbound 
plants. 
Table 1, Source of clones of Urtica 
Voucher & 
Biotype Biotype Latin 
Number Code Name 
929 C-1 Urtica californica 
930 C-2 Urtica californica 
1744 D-1 Urtica dioica 
BG5a D-2 Urtica dioica 
1249 G-1 Urtica gracilis 
1272 G-2 Urtica gracilis 
1272a G-3 Urtica gracilis 
Location 
California: Marin Co., 1^ mile east of 
Point Reyes Station on Point Reyes-
Petaluma Road. 
California: Marin Co., 1 mile up Bear 
Valley Trail, Point Reyes National 
Seashore. 
District of Columbia: Washington, along 
C. and 0. Canal. 
France: Strasbourg, Institut de Botanique 
(grown from seeds). 
Montana; Meagher Co., SW of White Sulphur 
Springs at Old Castle, along Castle Creek. 
Montana: Lake Co., 3 miles east of Poison 
along highway 35 at curve, very shady woods 
along creek. 
Montana: Lake Co., 3 miles east of Poison 
along highway 35 at curve, edge of road, 
100 yards west of 1272. 
Table 1. (Continued) 
Voucher & 
Biotype Biotype Latin 
Number Code Name 
1272b G-4 Urtica gracilis 
1272C G-5 Urtica gracilis 
1278 G-6 Urtica gracilis • 
986 G-7 Urtica gracilis 
925 H-1 Urtica holosericea 
1312 H-2 Urtica holosericea 
1313 H-3 Urtica holosericea 
Location 
Montana: Lake Co., 3 miles east of Poison 
along highway 35 at curve, open area at edge 
of creek by highway, 150 yd west of 1272. 
Montana: Lake Co., 3 miles east of Poison 
along highway 35 at curve, shade area at 
edge of creek by highway, 150 yd west of 
1272. 
Montana: Missoula Co., 1 mile south of Lake-
Missoula County line at edge of railroad 
along highway 93. 
Montana; Sanders Co., National Bison Range, 
Pauline Creek at dam, 
California: Marin Co., 4 miles west of 
Novato on Novato Creek just below Stafford 
Dam. 
California: Napa Co., Bank of Napa River, 
1 mile east of St. Helena, at Pratt Ave. and 
Silverado. 
Californias Napa Co., 1 mile north of 
Calistoga at Petrified Forest Road and high­
way 128 along stream. 
Table 1. (Continued) 
Voucher & 
Biotype Biotype 
Number Code 
Latin 
Name 
1279 L— 1 Urtica lyallii 
1283 L-2 Urtica lyallii 
1604 L-3 Urtica lyallii 
1307 L-•4 Urtica lyallii 
1290 
(shade) 
P-•1 Urtica procera 
1290 
(sun) 
P-•2 Urtica procera 
1292 P--3 Urtica procera 
1317 P--4 Urtica procera 
Location 
Idaho: Idaho Co., 11 miles east of Lowell 
at Major Fenn Picnic Area, along highway 12 
Oregon: Multnomah Co., ^ mile south of 
SE Poster Road along Deardorf Road. 
Oregon: Clackamas Co., 1^ mile east of 
Dodge Park along Dodge Park Road. 
Washington; Skagit Co., Rosario Beach, 
Walla Walla College Biological Station, 
near spring. 
Montana: Fergus Co., 9 miles east of Lewis 
town along highway 87, in shade. 
Montana: Fergus Co., 9 miles east of Lewis 
town along highway 87, in open sun area. 
Montana: Petroleum Co., 8 miles west of 
Winnett along highway 200. 
Iowa: Story Co., along Squaw Creek at 
Brookside Park in Ames. 
Table 1. (Continued) 
Voucher & 
Biotype Biotype Latin 
Number Code Name Location 
1337 P-5 Urtica procera lowa; Boone Co., 3/4 mile east of Ledges 
State Park. 
1551 P-6 Urtica procera Missouri: Jefferson Co., 0.2 miles west of 
1-55 along county road M along shady creek. 
1552 P-7 Urtica procera Iowa: Wapello Co., 0.2 miles east of 
Des Moines River bridge on U.S. 34. 
1555 P-•8 Urtica procera Iowa; Polk Co., I mile east of Des Moines 
and Jester County Park along road. 
1569 P-•9 Urtica procera Minnesota: Cottonwood Co., 5 miles north 
of Windom along U.S. 71. 
1757 P-•10 Urtica procera North Dakota; Grand Forks, University of 
North Dakota campus. 
922 S-•1 Urtica serra Oregon: Sherman Co., ^  mile south of Biggs 
Junction along highway 97. 
1017 S--2 Urtica serra Washington: Asotin Co., 4 miles west of 
Clarkston along highway. 
1285 S--3 Urtica serra Oregon; Umatilla Co., north of Milton, eas 
of highway 11 on Ferndale Road, 
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Growth Chamber Studies 
Light intensity 
Some Urtica populations extend from a full sun to 
a shade habitat. To study the effect of varied light inten­
sities on the vegetative morphology of single genotypes, 
ramets of twenty-two clones were grown in Percival "walk-in" 
growth chambers. Five ramets of each clone (total of 110 
plants) were grown under high light intensity (3,000 foot 
candles, the maximum intensity that could be produced arti­
ficially and representing open sun condition in Ames) and 
five ramets (total of 110 plants) under low light intensity 
(550-600 foot candles and representing a shade condition). 
The two groups of ramets were designated "high" and "low" 
light intensity respectively. The growth chambers were pro­
grammed for a typical mean Iowa mid-summer day length of 
16 hr at 80°F, and a night length of- 8 hr at 60°F with a 
constant humidity of 50±55. The pots were flood-watered 
every other day. At maturity the plant tops were harvested, 
pressed, dried, morphologically quantified and set aside 
for chromatographic analyses. 
Moisture gradient 
To determine if any variation in phenolic constit­
uents might be induced by differences in available moisture. 
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rainets were placed in two Percival "walk-in" growth chambers 
programmed for a high light intensity (3,000 foot candles) day 
length of 16 hr at 80°F, and a night length of 8 hr at 60°F 
with a constant humidity of 50±5%. Preliminary analysis 
showed chemical variability in phenolic constituents to be 
quantitatively and qualitatively less under these conditions. 
In one growth chamber five ramets of each clone (total of 110 
plants) were placed in pans in which a constant water level 
of 15 mm was maintained at all times. These plants were 
designated "wet". In the second growth chamber the remaining 
five ramets of each clone (total of 110 plants) were given 
50 ml of water every 24 hr, which was just enough water to 
keep the plant from wilting during the time period. These 
plants were designated "dry". At maturity the plants were 
harvested, pressed, dried and set aside for chromatographic 
analyses. 
Uniform Environmental Transplant Garden 
To study intraspecific, intrapopulational and intra-
clonal variation under common environmental conditions, a 
100 ft square experimental transplant garden of six plots 
was established in 1970 within Iowa State University's Curtis 
Farm on relatively level ground consisting of heavy loam. 
Each plot was separated from adjacent plots by ten foot wide, 
weed free walk ways with a fifteen foot wide weed free zone 
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maintained around the entire garden. Six ramets of each 
clone were spaced 5 feet apart to allow for rhizome growth, 
in a random block design. Each plant that died was replaced 
two times, then arbitrarily considered unable to survive. 
To eliminate competition and shading, weeds were removed 
mechanically and by hand. An occasional watering during the 
summer growing season was accomplished by circular sprinklers. 
At maturity, representative plant material from five of the 
areas was harvested, pressed, dried, morphologically quantified 
and the quantified parameters analyzed statistically. 
Chromatographic Analyses 
Preliminary analysis revealed that secondary phenolic 
compounds might provide insight into Urtica relationships. 
Primary and secondary leaves from plants grown in the growth 
chamber and from natural field populations were removed from 
all positions on the stem and dried for 24-48 hr in a plant 
press over electric heaters. Preliminary analysis showed 
some chemical differences between young and old leaves; there­
fore, only mature plants and leaves were used. The optimum 
quantity of material for analysis was determined to be 0.5 g 
extracted with 5.0 ml of 1% HCl in methanol (v/v) for 24 hr 
at room temperature. Some of the extractant (2.5 ml) was 
then removed by pipette and evaporated to dryness. The residue 
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was reabsorbed with 1 ml of extractant. This extract was 
applied to Whatman 3 MM chromatographic paper in a spot 
approximately 2.5 cm in diameter. The chromatograms were 
developed at 72°? by the descending method. The first 
direction solvent was tertiary-butanol (TEA), glacial acetic 
acid, and water (3:1:1 v/v), and the second was glacial 
acetic acid (AA) and water (15:85 v/v). The sheets were 
viewed in visible and long wave ultraviolet light, with and 
without ammonia vapor. Each analysis was duplicated a 
minimum of five times. 
Chromosome Number 
Living flower buds and root tip material were col­
lected in the field and greenhouse and fixed in absolute 
alcohol: glacial acetic acid (3:1), or a modified Carnoys 
(4:3:1 absolute alcohol, chloroform, glacial acetic acid) 
solution. Chromosome counts were -made from seedling root 
tip cells or pollen mother cells stained with aceto-orcein, 
aceto-carmine, and/or alcoholic hydrochloric acid-carmine 
(Snow, 1963). The slides were made permanent by the liquid 
carbon dioxide technique of Bowen (1956). Camera lucida 
drawings and photographs of chromosomes were made at 1000 X 
with a Leitz phase contrast microscope. Voucher specimens were 
deposited in the Iowa State University Herbarium. 
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Crossing Studies 
Reciprocal intraspecific and intraclonal crosses 
were made in the greenhouse using potted clonal material 
from populations of all "species" found in North America. 
To assure against pollen contamination, pistillate and 
staminate plants were isolated at least one week prior to 
crossing. The inflorescences to be used in the crosses 
were marked and the remainder removed. At least one pis­
tillate plant from subject clones was isolated to check for 
agamospermy. These were checked daily to assure that no 
staminate flowers were produced. 
Pollen from a mature anther was placed on all the 
flowers of the entire female inflorescence by gently rubbing 
pollen over the surface of the stigmas. The inflorescence 
was immediately bagged and the flowers allowed to mature. 
Seed maturity was determined by noting when seeds began to 
drop from the flowers and when the adhering calyx became 
dry. Viability was estimated by the Tetrazolium test method 
(Delouche et al. 1962) and by germination tests following 
scarification with fine sandpaper. The viability of the 
pollen of parents and hybrids was estimated by staining the 
mature pollen for 15 minutes in cotton blue dissolved in 
lactophenol. 
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Measurements 
Eighteen different morphological and geographical 
characters have been used in manuals to separate taxa. These 
characters were measured, scored or recorded for statistical 
analyses on plants in the uniform environmental garden, growth 
chamber and from the field (Table 2). A Bausch and Lomb 
Table 2. Morphological characters and geographical localities 
of Urtica used in statistical analyses^'^ 
Number Character 
1 Number of leaf blade teeth 
2 Width of blade teeth 
3 Length of blade teeth 
4 Leaf shape 
5 Leaf blade length 
6 Leaf blade width 
7 Petiole length 
8 Leaf base 
9 Leaf tip 
10 Pubescence density on leaf i 
11 Pubescence density on stemf 
12 Color of stem base 
13 Stipule length 
14 Stipule width 
15 Stipule tip type 
16 Stipule shape , 
17 Latitude of population 
18 Longitude of population^ 
^All leaf and stipule measurements were observed on mature 
leaves at node below the lowest pistillate inflorescence. 
^Pubescence determination was based on an arbitrary scale 
of 1-6 with 1 glabrous and 6 densely tomentose. 
^Scored at the fifth internode from the stem tip. 
^Collection site. 
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stereoscopic binocular microscope fitted with an ocular mi­
crometer measuring to 0.1 mm was used for finer measurements. 
All leaf and stipule characters were measured on mature leaves 
at the node below the lowest pistillate inflorescence. 
Pubescence density was based on an arbitrary scale of 1-6, 
with 1 = glabrous and 6 = densely tomentose. Pubescence on 
the stem was determined at the fifth internode from the stem 
tip. Measurement of chromosomes and pollen grains were made 
with an ocular micrometer fitted to a Leitz compound microscope. 
Statistical Analyses 
Eighteen characters were used for statistical analy­
ses (Table 2). Correlation coefficients, showing the pairwise 
interdependence of characters, were determined. Due to the 
lack of suitable character weighting methods two different un­
weighted cluster analyses were used for comparison. The first 
was the "BugsSingle Linkage Clustering (Sneath and Sokal, 
1973), based on the means of each character of an OUT (opera­
tional taxonomic unit). In this method an OTU under study for 
clustering has a similarity to that OTU most closely associated 
to it within the cluster. Connections between clusters and OTU 
pairs and between additional clusters become established by 
single links forming a one dimensional dendrogram. The second 
^lowa State University Computer Laboratory designation. 
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was based on the Unweighted Pair Group Method of Anderson 
(1971) and McCammon and Wenninger (1970) where two dimensional 
dendrographs were drawn. This analysis is based upon the 
difference between each character mean for each OTU and the 
overall means from all OTUs combined and expressed in stan­
dard deviations. By transforming the differences between 
OTUs to differences in standard deviations, characters which 
varied greatly do not mask characters which vary little. 
Correlation coefficients between OTUs expressed in standard 
deviations were used as input for the clustering program. 
Standard deviations at the 0.01 and 0.05% level, F tests and 
associated probability levels were determined on the morpho­
logical character data from plants grown under different 
environmental conditions. 
In the analysis of the chemical data the coefficient 
used to measure the similarity between each taxa was the S = 
(similarity/similarity + dissimilarity) X 100 in which matched 
and unmatched pairs are equally weighed (Sneath and Sokal, 
1973). Therefore, the common presence of a spot as well as 
the common absence was regarded as a similarity between two 
species. 
All computations in this study were developed in 
consultation with several statisticians and run in the Iowa 
State University Computer Laboratory. 
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Soil Analyses 
To determine possible edaphic features which may 
have been involved in ecotype or species differentiation in 
Urtica, samples of soils associated with fifty-five clones 
were collected, these including thirty-two clones used in 
experiments plus twenty-three more representative of all 
"species". After air drying, a portion of each sample was 
sent to the University of Wisconsin Soil Testing Laboratory 
for analyses as described by Schulte and Olsen (1970). The 
following were determined: pH, organic matter, available 
phosphorus, potassium, and nitrate nitrogen, and exchangeable 
calcium, magnesium and manganese. 
Following T-tests according to the formula of Sokal 
and Rohlf (1969) the significances of the differences between 
means were determined using the Duncan Multiple Range Test ad­
justed for differences in numbers of samples analyzed for each 
"taxon". The Fortran program was run in an IBM 360 computer. 
Herbarium and Field Studies 
Field investigations were carried out during the 
summer months of 1967-1971. Herbarium specimens were pre­
pared from field material. A representative specimen of all 
collections has been deposited in the herbaria of Iowa State 
University (ISC) and McGill University (MTMG). Large sets of 
duplicate specimens have been deposited at DAO, DS, NY and US. 
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Loans of Urtica were examined through kindness of 
curators of the following herbaria (Lanjouw and Stafleu, 
1964): ALTA, ARIZ, ASC, B, BKL, BM, BYU, CAN, CAS, COLO, 
CS, DAG, DS, FSU, G, GA, GH, ID, IDS, ISC, JEPS, KANU, KY, 
L, LAP, MICH, MIN, MO, MONT, MONTU, MSC, MT, MTMG, NCU, 
NMC, NY, OKL, ORE, OSC, P, PH, POM, RENO, RM, RSA, SASK, 
SMU, TENN, TEX, TRT, UARK, UC, UNÎI, US, USF, VPI, VT, WS, 
V7TU, WVA. 
20 
RESULTS 
Numerical Analyses 
Cluster analyses 
Single linkage dendrograms of identical genotypes 
grown under different treatments of uniform environmental 
garden, high light intensity, low light intensity, and 
natural field conditions are shown in Figures 1-4. These 
are based on the 18 characters enumerated in Table 2. It 
is apparent that under the varied treatments the same bio-
type may cluster and show similarity with a different bio-
type of another "species". For example, biotype P-5 clus­
tered *-7ith biotypes S-1, S-1 and -2, P-1, and G-4 and P-3 
respectively. The two biotypes of Urtica californica clus­
tered together only in the uniform environmental garden 
dendrogram. Urtica gracilis, U. lyallii and U. procera bio-
types clustered randomly between members of the same and 
different "species". In the natural field dendrograms, U. 
holosericea and U. serra showed close similarity but different 
patterns in the other treatments. Clustering of all biotypes 
under the different treatments occurred at a relatively low 
coefficient level. 
These data were also analyzed by comparing the 
mean standard deviation of each parameter for each biotype. 
Figure 1. Dendrogram showing clustering of biotypes 
of Urtica grown under uniform environmental 
garden conditions using eighteen quantified 
parameters. Abbreviations : C = U. califor-
nica; G = U. gracilis; H = U. holosericea; 
L = U. lyallii; P = U. procera; and S = U. 
serra. Vertical numbers represent popula­
tions. The horizontal lines indicate the 
coefficient levels at which the biotypes 
are linked. The vertical lines represent 
biotypes showing closest coefficient of 
association. 
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Figure 2. Dendrogram showing clustering of biotypes 
of Urtica grown under high light intensity 
using eighteen quantified parameters. 
Abbreviations: C = U. californica; G = U. 
gracilis ; H = U. holosericea; L = U. lyallii; 
P = U. procera; and S = U. serra. Vertical 
numbers represent populations. The horizon­
tal lines indicate the coefficient levels at 
which the biotypes are linked. The vertical 
lines represent biotypes showing closest 
coefficient of association. 
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Figure 3. Dendrogram showing clustering of biotypes 
of Urtica grown under low light intensity 
using eighteen^quantified parameters. 
Abbreviations: C = U. californica; G = U. 
gracilis ; H = U. holosericea; L = U. 
lyallii; P = U. procera; and S = U. serra. 
Vertical numbers represent populations. 
The horizontal lines indicate the coefficient 
levels at which the biotypes are linked. 
The vertical lines represent biotypes showing 
closest coefficient of association. 
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Figure 4. Dendrogram showing clustering of biotypes 
of Urtica grown in natural field conditions 
using eighteen quantified parameters. 
Abbreviations: C = U. californica; G = U. 
gracilis; H = U. holosericea; L = U. lyallii; 
P = U. procera; and S = U. serra. Vertical 
numbers represent populations. The horizon­
tal lines indicate the coefficient levels at 
which the biotypes are linked. The vertical 
lines represent biotypes showing closest 
coefficient of association-
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The resulting dendrographs utilizing all eighteen parameters 
are shown in Figures 5-8. In the dendrographs, it is again 
apparent that the individual biotypes failed to cluster in 
consistent fashion. For example, biotype G-6 clustered with 
P-2 and P-3, G-2, G-1, and L-2 and L-3 respectively. How­
ever, clustering is evident at a higher coefficient level 
than that of single-linkage, there tending to be association 
into two groups of biotypes: (1) one dominated by those of 
Urtica holosericea and U. serra, and (2) members of the U. 
gracilis, U- lyallii and U. procera complex. The behavior 
of U. californica biotypes was inconsistent, apparently 
dependent on environmental conditions, these affiliating 
alternatively with one or the other of the above groups. 
Of all the biotypes tested in the four treatments, 
those of Urtica holosericea and U. serra showed the closest 
association with clustering occurring at all times between 
the 0.05 and 0.07 coefficient level. 
Statistical analyses 
A summary of morphological characters scored from 
plants grown in the uniform environmental garden and natural 
field conditions which correlated at the 95% confidence level 
is given in Table 3. Character correlations within the same 
clone in the uniform garden and field were different. For 
example, Urtica californica, biotype number 929 (first entry 
Figure 5. Two dimensional dendrograph based on mean 
standard deviations showing clustering of 
biotypes of Urtica grown under uniform 
environmental garden conditions using 
eighteen quantified parameters. Abbrevia­
tions: C = U. californica; G = U. gracilis; 
H = U. holosericea; L = U. lyallii; P = U. 
procera; and S = U. serra. Vertical nuinbers 
represent populations. The horizontal lines 
indicate the coefficient levels at which the 
biotypes are linked. The vertical lines re­
present biotypes showing closest coefficient 
of association. 
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Figure 6. Two dimensional dendrograph based on mean 
standard deviations showing clustering of 
biotypes of Urtica grown under high light 
intensity using eighteen quantified param­
eters. Abbreviations: C = U. califor-
nica; G = U. gracilis ; H = U. holoserxcea; 
L = U. lyallii; P = U- procera; and S = U. 
serra. Vertical numbers represent popula­
tions. The horizontal lines indicate the 
coefficient levels at which the biotypes 
are linked. The vertical lines represent, 
biotypes showing closest coefficient of 
association. 
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Figure 7. Two dimensional dendrograph based on mean 
standard deviations showing clustering of 
biotypes of Urtica grown under low light 
intensity using eighteen quantified param­
eters. Abbreviations: C = U. callfor-
nica; G = U. gracilis; H = U. holosericea; 
L = U. lyallii; P = U. procera; and S = U. 
serra. Vertical numbers represent popula­
tions. The horizontal lines indicate the 
coefficient levels at which the biotypes 
are linked. The vertical lines represent 
biotypes showing closest coefficient of 
association. 
G - 1  
G  - 6  
G - 2  
L  -  1  
G - 5  
G - 4  
G - 3  
L  - 2  
C  -  1  
L  - 3  
P  - 3  
P  - 1  
P  - 2  
P  - 5  
P - 4  
H  - 2  
H  - 3  
C  - 2  
S  - 2  
H -  1  
S  - 3  
S  -  1  
Figure 8. Two dimensional dendrograph based on mean 
standard deviations showing clustering of 
biotypes of Urtica grown under natural 
field conditions using eighteen quantified 
parameters. Abbreviations: C = U. cali-
fornica; G = U. gracilis; H = U. holosericea; 
L = U. lyallii; P = U. procera; and S = U. 
serra. Vertical numbers represent popula­
tions. The horizontal lines indicate the 
coefficient levels at which the biotypes 
are linked. The vertical lines represent 
biotypes showing closest coefficient of 
association. 
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Table 3. Summary of correlated morphological characters scored from plants grown in 
the uniform environmental garden and collected from natural populations 
Taxon 
Biotype 
Number Treatment^ Correlated Morphological Characters^ 
U. californica 929 
U. gracilis 
930 
1249 
1272 
E 
N 
E 
N 
E 
N 
E 
N 
4 - 8,11,13; 8 - 11,13; 11 - 13. 
1 - 7,12; 3 - 4; 5 - 6,7,12; 6 - 7; 7 - 12; 
14 - 15,16. 
5 - 6,7,8,14; 6 - 7,9; 7 - 9; 8 - 14; 11 -
13,15. 
3 - 5 , 6 ;  4 - 8 ;  5 - 6 .  
1 - 5,13; 2 - 3; 4 - 5,10,14,15; 5 - 6,10, 
13,14; 6 - 7,13; 7 - 13; 10 - 14,15. 
1 - 5,6; 2 - 5,6,7; 7 - 11,15; 8 - 13,14; 
'13 - 14. 
2 - 9,13; 4 - 8,10,11,12; 5 - 11; 8 - 10,11, 
12; 9 - 13; 10 - 11,12; 11 -• 12. 
2 - 3 ;  3 - 6 ;  4  -  8 , 1 3 ;  8  -  1 3 .  
^Abbreviations; E = uniform environmental garden; N = natural population. 
> .05 
OJ 
00 
Table 3. (Continued) 
Biotype 
Taxon Number Treatment 
U. gracilis 1272a E 
N 
1272b E 
N 
1272c E 
N 
1278 • E 
N 
U. holosericea 925 E 
N 
1312 E 
N 
°No correlated characters. 
Correlated Morphological Characters^ 
7 - 12. 
1 - 2; 2 - 5  ;  4  - 6 , 8 .  
1 - 7; 2 - 5; 3 - 14. 
3 - 5; 7 - 16. 
1 -
6 -
5 , 6 , 7 ;  
7; 13 
2 - 3,5,6,7; 3 -
- 14. 
5,6,7; 5 
NC° 
3 - 6. 
1 - 15; 3 - 5,6; 5 - 6; 6 - 14. 
3 -
13 • 
4/5,6, 
- 14. 
13,14; 4 - 5,6,14 ; 5 - 6 ; 6 
S
 
n
 o
 
6 - 16. 
to
 
1 6; 3 -• 6,7; 5 - 6,7; 6 - 7. 
Table 3. (Continued) 
Biotype 
Taxon Number Treatment® 
U. holosericea 1313 E 
N 
U. lyallii 1279 E 
N 
1283 E 
N 
1604 E 
N 
U. procera 1290 (shade) E 
N 
1290 (sun) E 
N 
Correlated Morphological Characters^ 
2 - 3,7; 3 - 7; 6 - 15; 13 - 14. 
2 - 5 .  
1 - 3,5,12; 2 - 6; 3 - 5,6,12; 5 - 6,12; 
6 - 7,12; 8 - 13. 
2 - 5 .  
1 - 13; 5 - 6,7; 6 - 7; 8 - 14. 
2 - 5,16; 3 - 6,10; 5 - 16; 6 - 10; 7 - 13. 
1 - 7,13; 3 - 5,8,12; 7 - 13; 8 - 12. 
2 - 3,4,6,7; 3 - 6; 4 - 6; 5 - 6; 6 - 7; 
11 - 12,14; 12 - 14. 
5 - 6; 11 - 13. 
3 - 7; 5 - 7; 9 - 15,16; 15 - 16. 
2 - 3 .  
NC° 
Table 3. (Continued) 
Biotype 
Taxon Number Treatment Correlated Morphological Characters 
U. procera 
U. serra 
1292 E 1 - 7; 2 - 7 ; 3 — 15 ; 10 — 13,14; 13 - 14. 
N 1 - 5; 2 - 3; 5 - 6,14; 8 - 13,14; 13 - 14. 
1317 E 6 -
13 -
9,14; 
• 14. 
7 - 9,13,14; 9 - 13,14; 11 - 12; 
N 2 -
11; 
3,5,6 
13 -
,7,11; 3 - 5,6,11; 
14. 
5 - 6,11; 6 - 7 ,  
1337 E 
N 
1 -
1 -
13,14 
6. 
; 2 - 6,7; 5 - 6; 13 - 14. 
922 E 1 -
10 • 
4,5; 
- 11; 
2 - 3,6,7; 6 - 7; 
1 3  -  1 5 ;  1 4 - 1 5 .  
8 - 16; 9 - 10,11; 
N 2 - 7; 3 - 1 3 ;  5 - 6 ;  1 0  - 11. 
1017 E 2 - 5; 3 - 6. 
N 1 - 5; 2 - 14 ; 5 - 6,13; 6 - 13. 
1285 E 2 - 5; 3 - 5,6. 
N 2 - 7,8; 5 - 6,7,8,13; 7 - 8,13; 8 - 13. 
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in Table 3), character 4 in the experimental garden correlated 
with numbers 8, 11 and 13; but in the natural population 
character 4 correlated only with 3. This kind of irregular 
patterning occurs throughout. Within some U. gracilis y U. 
holosericea and U. procera biotypes no correlation of 
characters occurred in data analyzed from genotypes grown 
under natural field conditions. 
Data from the sixteen morphological characters 
scored from plants grown under each of the different envir­
onmental conditions were analyzed statistically to determine 
if the mathematical ranges of character variabilities were 
significantly different from the parametric population ^  .05 
or .01 (Table 4). 
In the treatment A (uniform environmental garden 
and natural field conditions) analyses, all character data 
except 10, 11, 12 and 15 were statistically different under 
the varied treatments ^  .05; character data 4, 8 and 16 were 
significant ^  .01. 
The largest number of morphological character data 
showing nonsignificance under the varied treatments occurred 
in treatment B (high and low light intensity) analyses; 
these character data were 1, 8, 9, 10, 11, 12, 13, 15 and 16. 
Of the remaining significant only character 14 was significant 
> .01. 
Table 4. Significance tests of morphological character data from plants grown 
under different environmental conditions 
Character Number 
Treatments^ 
1 21 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
A* ** * ** ** ** * ** fjg J-Jg JJg * * ** J^g * 
B NS ** ** ** ** ** ** NS NS WS NS NS US * NS NS 
Q * * * * * * * * * * ** * * A* i»jg %)g * * * * * * * * %qg 
^Abbreviations: A = uniform environmental garden compared with natural 
field population conditions; B = high light intensity compared with low light 
intensity; C = uniform environmental garden, high light intensity, low light 
intensity compared with natural field population conditions. 
^Significance levels; * = 0.01; ** = 0.05; NS = not significantly 
different. 
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No character data were significant ^  .01 in the 
treatment C (uniform environmental garden, high light 
intensity, low light intensity and natural field condition) 
analysis. Only data from four characters showed non-
significance, 8, 10, 11 and 16. 
In the three treatments A, B and C, character data 
numbers two through seven and number fourteen were signifi­
cantly different under the varied treatments ^  .05. Con­
versely, character data numbers 10 and 11 (pubescence density 
on leaf under surface and on stem respectively) were the only 
ones not significantly different. 
A comparison of treatments A and B showed that 
character data 10, 11, 12 and 15 were the only ones not 
significantly different. 
These data would seem to indicate that the four 
characters 10, 11, 12 and 15 dealing with pubescence on the 
leaf and stem, color of stem base and stipule tip, are under 
strong genetic control while characters two through seven, 
dealing with leaf morphology are extremely plastic to 
environmental factors. 
Chromatographic Analyses 
A total of thirty phenolic compounds were charac­
terized in appearance, intensity and values established 
from leaves of biotypes of all XJrtica "taxa" grown under 
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high light intensity, low light intensity and natural field 
conditions (Table 5). Chemical information from leaves of 
Urtica dioica collected in Europe and eastern North America 
was used only as a comparison with data from experimentally 
grown plant material. Of the observed compounds only three, 
spots 8, 9 and 23 showed 100% presence in leaves from all 
plants examined and eight, spots 1, 8, 9, 10, 12, 13, 20 and 
23 had a percentage frequency above 80% (Table 6). Spots 
28, 29 and 30 were unique to U. dioica but were excluded from 
Table 6 because the U. dioica plants were not subjected to 
the experimental studies. The highest frequencies were 
found among the spots which appeared yellow-yellow green in 
ultraviolet light. 
Phenolic variation 
Table 7 gives a summary of the chromatographic 
variation encountered in ramets of a clone grown under varied 
environmental conditions. Generally the greatest number of 
compounds was found in leaves grown under high light inten­
sity and field material from an open sun habitat. Fewer 
spots were evident from plants grown in low light intensity 
and the fewest number of spots occurred in leaves from plants 
grown in natural field material collected from moist deep 
shade habitats (biotypes 1272, 1279, 1290, 1312, 1317 and 
1604) . Eighteen compounds were common to leaf material of 
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Table 5. Characteristics of alcohol—soluble phenolic com­
pounds. found in leaves of: Urtica 
Appearance^ Intensity Values 
Spot No No UV Visible 15% 
No. Reagent jReagent TBA HOAC 
.UV Visible 
1 P V Dk Y Dk 0.39 0.62 
2 P Y Dk Y Dk 0.48 0.48 
3 P Y Dk Y Dk 0.51 0.56 
4 P Y Dk Y Dk 0.22 0.65 
5 P Y Dk Y F 0.51 0.65 
6 P - Dk Y F 0.63 0.56 
7 P - Dk Y .F 0.21 0.83 
8 Y - Y - M 0.25 0.65 
9 Y - Y - M 0.40 0.83 
10 Y - Y - M 0.37 0.12 
11 Y - Y - M 0.35 0.04 
12 Y — Y - F 0.70 0.05 
13 Y — Y - Br 0.22 0.10 
14 Y - Y - M 0.20 0.10 
15 Y - Y - • M 0.05 0.13 
16 Y Y _ M 0.13 0.31 
Abbreviations: Dk = (absorbing); Fluorescence: B = 
blue, P = purple, R = red-pink, R.B. = red-blue, Y = yellow-
yellowgreen, W = white-cream. Dashes = absent. 
^Abbreviations: Br = bright, M = medium, F = faint, 
Dk = dark. 
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Table 5. (Continued) 
Appearance^ Intensity^ Values 
Spot No No UV Visible 15% 
No. Reagent Reagent +NH2 +NH^ TBA HOAC 
UV Visible 
17 Y — Y — F 0.39 0.68 
18 Y - Y - F 0.22 0.45 
19 Y - Y - M 0.21 0.18 
20 W - W - Br 0.38 0.52 
21 W - W - M 
00 1—1 0
 0.68 
22 W - W - F 0.51 0.59 
23 B - B - M 0.18 0.59 
24 B - B - F 0.56 0.83 
25 R R R R.B Br 0.29 0.78 
26 R R R R.B F 0.28 0.53 
27 R R R R.B F 0.24 0.48 
28 R R R R.B M 0.61 0.57 
29 Y - Y - M 0.19 0.75 
30 P Y Dk Y M 0.36 0.57 
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Table 6. Alcohol-soluble phenolic compounds found in leaves 
of Urtica grown under high light intensity, low 
light intensity and natural field conditions and 
their percentage frequency in leaves of all plants 
examined 
Class of 
compounds Spct Percentage 
(ITV + NHg) number frequency 
Dark, ultraviolet-
absorbing spots 
1 95 
2 63 
3 54 
4 58 
5 35 
6 18 
7 4 
Spots which appeared 8 100 
yellow - yellow green 9 100 
in ultraviolet light 10 81 
11 54 
12 84 
13 93 
14 54 
15 70 
16 28 
17 26 
18 14 
19 16 
Spots which appeared 20 83 
white or cream in 21 28 
ultraviolet light 22 12 
Spots which appeared 23 100 
blue in ultraviolet 24 12 
light 
Spots which appeared 
red-pink in ultraviolet 
light 
25 
26 
27 
70 
25 
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Table 7. Summary of chromatographic variation encountered in romets of olonos of Urtica grown under different 
environmental conditions 
Dlotype u r- Total 
number Taxon Treatment" 1® 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 spots 
929 C II X X X X X X X X X X X X X X X X X 17 
L X X X X X X X X X X X X 12 
N X X X X X X X X X X X X 12 
930 C H X X X X X X X X X X X X X X X X 16 
L X X X X X X X X X X X X X 13 
N X X X X X X X X X X X X K 13 
1249 G II X X X X X X X X X X X X X X X X X X X X 20 
L X X X X X X X X X X X X 12 
N X X X X X X X X X X X X X 13 
1278 G H X X X X X X X X X X X X X X X X X X X 19 
L X X X X X X X X X X X X X X X X X 17 
N X X X X X X X X X X X X X X X X 16 
1272 G H X X X X X X X X X X X X X X X X X X X 19 
L X X X X X X X X X X X X X 13 
N X X X X X X X 7 
925 U' H X X X X X X X X X X X X X X X X X X X X X 21 
L X X X X X X X X X X . X X 13 
N X X X X X X X X X 9 
"Abbreviations! C « Urtica californica; G Urtica H' a Urtica hqloserlceaj L = Urtica lyallii) 
P = Urticn procora; S = Urtica a'erta. 
bAbbreviations: II = high light intensity; L = low light intensity; N » natural field population. 
= spot present; blank = spot absent. 
Table 7, (Continued) 
Dlotypo 
number Taxon* Treatment^ 1° 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
Total 
spots 
1312 11' II X X X X X X X X X X X X X X X X X X X X 20 
L X X X X X X X X X X X X K X X X 16 
N X X X X X X X X B 
1313 II' II X X X X X X X X X X X X X X X X X X X X X X 22 
L X X X X X X X X X X X X X 13 
N X X X X X X X X X X X X X X X X X 17 
1279 L H X X X X X X X X X X X X X X Y. X X 17 
L X X X X X X X X X X X X X 13 
H X X X X 4 
1283 L 11 X X X X X X X X X X X X X X X X X 17 
L X X X X X X X X X X X X 12 
N X X X X X X X X X X 10 
1604 L H X X X X X X X X X X X X X X X X X X 18 h X X X X X X X X X X 10 
N 
.. 
X X X X X 5 
1290* P }| X X X X X X X X X X X X X X 14 
L X X X X X X X X X X X 11 
N X X X X X X X X X 9 
1290® P H X X X X X X X X X X X X X X 14 
L X X X X X X X X X X 10 
N X X X X . X X X X X X X X X X 14 
<ji 
O 
Moist shade habitat, 
®Opoi\ sun habitat. 
16 
11 
14 
17 
11 
8 
13 
8 
11 
22 
18 
18 
19 
IB 
17 
17 
18 
17 
(Continued) 
ixon® Treatment'' 1° 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 i'. 27 
P H X X X X X X X X X X X X X X X X 
L X X X X X X X X X X X 
N X X X X X X X X X X X X X X 
P H X X X X X X X X X X X X X X X X X 
L X X X X X X X X X X X 
N X X X X X X X X 
P II X X X X X X X X X X X X X 
L X X X X X X X X 
N X X X X X X X X X X X 
S H X X X X X X X X X X X X X X X X X X X X t X 
L X X X X X X X X X X X X X X X X l X 
N X X X X X X X X X X X X X X X X X l 
S II X X x" X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X 
N X X X X X X X X X X X X X X X X X 
S II X X X X X X X X X X X X X X X X t 
L X X X X X X X X X X X X X X X X X < 
N X X X X X X X X X X X X X X X X X 
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all species while only two compounds were common to one 
species, spot 7 to Urtica holosericea and spot 19 to U. 
procera. 
The presence of red-pink spots (probably antho-
cyanins) was in most cases limited to material grown in a 
growth chamber. Quantitative and qualitative differences 
occurred between leaves of ramets under different treat­
ments. The largest quantitative differences estimated by 
the size and intensity of the spots, were found in low light 
intensity grown material of Urtica californica, U. gracilis 
and U. lyallii. 
Both quantitative and qualitative variation 
occurred in leaves of ramets grown in wet and dry soil con­
ditions. Leaves of some ramets showed more spots when 
plants were grown in dry soil with fewer spots in leaves 
of plants grown in wet conditions (Figure 9, column 1) or 
only a small quantitative difference as shown by varied 
spot sizes (Figure 9, column 2). Leaves of other plants 
showed a greater number of spots when plants were grown in 
wet soil with fewer spots when grown under dry conditions 
(Figure 10). 
Chromatograms from leaves of plants within one 
natural field population of Urtica lyallii reveal both quan­
titative and qualitative variation (Figure 11). The largest 
number of spots were found in leaves of plants growing in 
Figure 9. Representative chromatograms of plant leaf 
material of two population genotypes grown 
under different soil moisture conditions. 
Left colimn, population 1313 (U. holosericea), 
right column population 1017 (U. serra). 
The top row represents ramets growing in 
dry soil conditions. The bottom row repre­
sents ramets growing in wet soil conditions. 
Numbers correspond to spot number listed in 
Table 5. 
5": 
Figure 10. Representative chromatograms of plant leaf 
material of two population genotypes grown 
under different soil moisture conditions. 
Left column population 1310 (U. californica), 
right column population 1279 Tu« lyallii). 
The top row represents ramets growing xn 
dry soil conditions. The bottom rov7 repre­
sents ramets growing in wet soil conditions. 
Numbers correspond to spot numbers listed 
in Table 5. 
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Figure 11. Representative chromatograitis depicting 
variation in leaf phenolics within one 
natural field population (1604) of 
Urtica lyallii. A = sun - shade; B = 
sun; C = shade; D = deep shade. Numbers 
correspond to spot numbers listed in 
Table 5. 
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sun to a shade-sun habitat, less spots occurred in leaves 
of plants growing in a shade habitat and the fewest number 
of spots in leaf material from deep shade plants. Quanti­
tatively, the number of spots ranged from seventeen to four. 
Representative composite chromatograms for each 
species utilizing plant leaf material from high light in­
tensity, low light intensity and natural field conditions, 
are given in Figure 12. 
A composite summary of all chromatograms run on 
leaves of ramets growing under all environmental conditions 
investigated, and including compounds extracted from leaves 
of Urtica dioica collected in Europe and eastern North 
America is found in Table 8. 
Phenolic comparison between taxa 
Relationships between the species of Urtica based 
on their coefficients of association using the phenolic 
compounds reveals three groups (Figure 13): (1) a group 
made up of U. californica, U. lyallii, U. gracilis and U. 
procera, (2) a U. holosericea, U. serra group, and (3) U. 
dioica. All clustered above the 0.7 coefficient level. 
A total of twenty spots were evident in Urtica 
californica plant material (Table 8). Quantitative dif­
ferences ranged from seventeen in population 929 high light 
intensity to twelve in low light intensity and natural 
Figure 12. Representative composite chromatogram of 
leaf material of six species of Urtica. 
Left column: Top row: U. californxca; 
Middle: U. gracilis ; Bottom: U. holosericea. 
Right column: Top row: U. lyallii; Middle: 
U. procera; Bottom: U. serra. Numbers 
correspond to spot numbers in Table 5. 
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Table 8. Summary of data from all chromatographic analyses of Urtlca run on loaves of ramots growing under all 
environmental conditions- investigated, including compounds extracted from leaves of U. dioica 
Taxon^ 1 2 3 4 5 G 7 8 9 10 11 
Spot 
12 13 
Number® 
14 15 16 17 10 19 20 21 22 23 24 25 26 27 28 29 30 
Total 
spots 
C X X X X X X X X X X X X X X X X X X X X 20 
G X X X X X X X X X X X X X X X X X X X X X 21 
L X X X X X X X X X X X X X X X X X X X X 20 
P X X X X X X X X X X X X X X X X X X 18 
II X X X X X X X X X X X X X X X X X X X X X X X X X 25 
S X X X X X X X X X X X X X X X X X X X X X X X X 25 
D X X X X X X X X X X X X X X X X X X X X X X 22 
a spot present; blank a spot absent. 
^Abbreviations; C = U. callfornica; G = U, gracilis; L = U. lyallii; P = U, procera; H = U. holosericeaj 
S = U. serra; D = U. dioica. ~ ~ "* "* 
Figure 13. Dendrogram of six species of Urtica based 
on their coefficients of association using 
phenolic compounds. The horizontal lines 
indicate the coefficient levels at which 
the species are linked. The vertical lines 
represent species with closest similarity. 
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field material. One red-pink spot, number 26, was found 
only in leaves from population 1310 plants grown in wet 
conditions (Figure 10). A representative chromatogram 
of the species is identical to a chromatogram from leaves 
of U. lyallii (Figure 12). Therefore, the highest coef­
ficient of association, 1.00, was between these two species 
(Figure 13). 
Twenty-one spots were evident in leaf material of 
Urtica gracilis (Table 8). Quantitatively the spots ranged 
from twenty in population 1249 high light intensity (Table 
7) to seven in population 1272 natural field material (Table 
7). A composite chromatogram shows similarity to chromato-
grams of U. californica and U. lyallii and differed only in 
the presence of one spot, number 21 (Figure 12). Clustering 
occurred at the 0.95 level with U. californica and U. lyallii 
and therefore shows a close phenolic similarity with these 
two species (Figure 13). 
The largest number of spots, twenty-five, was 
observed in Urtica holosericea and U. serra (Table 8). Spot 
number 7 was found only in U. holosericea (Table 8). High 
light intensity material of population 1313 produced twenty-
two spots while population 1312 natural field material pro­
duced only eight (Table 7). Cluster analysis indicates a 
strong phenolic relationship with U. serra with the two some­
what independent of the other species (Figure 13). 
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The composite pattern of 20 spots observed in 
Urtica lyallii is identical to that of U. californica 
(Table 8; Figure 12). Quantitatively a maximum of eighteen 
spots in population 1604 high light intensity (Table 7) was 
found compared tc four in populations 1279 (Table 7) and 
1604 (Figure 11) natural field material which was growing 
in a moist deep shade habitat. Cluster analysis reveals a 
1.00 similarity with U. californica (Figure 13). 
The fewest total number of spots, eighteen, was 
observed in the composite chromatogram of Urtica procera 
(Figure 12). Spot number 19 is found only in this species 
and is present only in growth chamber grown material (Table 
7). Populations 1290 and 1317 produced fourteen and seven­
teen spots respectively under high light intensity (Table 7) 
and only eight in populations 1317 (Table 7) natural field 
material and 1337 (Table 7) low light intensity respectively. 
A close phenolic relationship to- the U. californica, U. 
lyallii and U. gracilis complex is indicated by clustering 
at the 0.8 coefficient level (Figure 13). 
From leaf material of Urtica serra twenty-five 
spots were observed (Table 8). The composite chromatogram 
was similar to U. holosericea and differs from it in lacking 
spot 7 but having present spot 26 (Figure 12). Quantita­
tively a maximum of twenty-two spots occurred in population 
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922 high light intensity material and a minimum of seventeen 
spots in populations 1017 and 1285 natural field material 
respectively (Table 7). Population 1285 showed the least 
amount of variation of all populations sampled (Table 7). 
Cluster analysis indicates a strong phenolic relationship 
of U. serra with U. holosericea, and the two being somewhat 
independent of the other species (Figure 13). 
Urtica dioica has a total of twenty-two spots of 
which nineteen are similar with U. californica, U. lyallii 
and U. gracilis, and differs from all other species in 
having spots 28, 29 and 30 (Table 8). Cluster analysis 
revealed U. dioica as being somewhat disti-nct with a low 
level of phenolic similarity at the 0.78 level with the 
U. californica, U. gracilis, U. lyallii and U. procera 
group (Figure 13). 
In summary, phenolic chemistry supports three 
groups within the perennial Urtica; (1) one including U. 
holosericea and U. serra, (2) another comprised of U. cali-
fornica, U. gracilis, U. lyallii and U. procera; and (3) 
U. dioica. 
Chromosome Numbers 
Chromosome counts were made on plants from fifty-
six locations (Table 9). Within the perennial species of 
Table 9. Chromosome numbers determined for North American Urtica 
Taxon n 2n Location Collector & 
Number" 
p 
Urtica californica 26 
26 
26 
Urtica chamaedryoides 
Urtica dioica^ 26 
26  
52 
2 6  
26 
California; Marin Co., Bear Valley, 
Pt. Reyes National Seashore. 
California: Mendocino Co., Albion. 
California; San Mateo Co., Montara. 
California: Sonoma C o . ,  Highway 116 
and 1. 
Oklahoma; Cherokee Co., Barron Fork 
Creek at Camp Egan, E. of Tahleguah. 
Texas: Willacy Co., N. of Raymond-
ville . 
France, Paris, Institut de Botanique 
(from seed). 
Canada, Quebec: Robert Baldwin Co., 
Senneville. 
^Abbreviations; A = annual; P = perennial. 
^All collection numbers are of Woodland except where listed. 
930 
1310 
Thomas 12393 
1311 
Mahler 606 
Shinners 31676 
BG5A 
1785 
Table 9. (Continued) 
Taxon^ n 2n^ 
Urtica dioica^ 52 
52 
Urtica gracilis^ 26 
13 
52 
52 
26 
26 
52 
A 
Urtica qracilenta 13 
26 
Location 
Collector & 
Number® 
District of Columbia, C. & 0. Canal. 1744 
North Carolina; Buncombe Co., 
Alexander. 
Montana; Gallatin Co., E. of Bozeman. 
Montana: Lake Co,, E. of Poison. 
Montana : Lake Co., E. of Ronan. 
Montana; Missoula Co., Pattie Canyon. 
Montana: Missoula Co., Railroad along 
U.S. 93, S. of Arlee. 
Montana: Sanders Co., Pauline Cr., 
National Bison Range. 
Oregon; Wallowa Co., W. Fork Wallows 
River Trail. 
Arizona; Gila Co., Workman Creek. 
Texas: Jeff Davis Co., Mt. Livermore. 
Leonard 2580 
1588 
1272, 1972b 
1293 
913 
1278 
986, 1001 
1595 
1675 
Correll 33751 
Table 9. (Continued) 
Taxon^ n 2n^ 
Urtica holosericea^ 13 
13 
13 
13 
13 
13 
26 
13 
Urtica lyallii^ 52 
Location 
Collector & 
Number^ 
California; Kern Co., Ft. Tejon State 
Historic Monument. 
California; Marin Co., Novate Creek at 
Stafford Dam. 
California; Marin Co., Pt. Reyes 
Station. 
California; Mono Co., Bodie. 
California; Napa Co., Napa River 
at St. Helena. 
California; Napa Co., Petrified 
Forest Road & Highway 128, Calistoga. 
California; San Diego Co., Cuyamaca, 
Azalea Creek. 
California; San Mateo Co., Jasper 
Ridge Biological Experimental Area. 
California; Humboldt Co., S. of Red­
wood River & Orick along U.S. 101. 
1630 
925 
1509 
Thomas 10257 
1312 
1313 
Witham 432 
Thomas 10512 
1614 
Table 9. (Continued) 
Taxon^ n 2n^ 
Urtica lyallii^ 26 
26 
52 
26 
52 
. 52 
52 
25 52 
52 
Location 
Collector & 
Number^ 
Idaho: Idaho Co., Major Fenn Picnic 
Area, Clearwater National Forest. 1279 
Oregon: Clackamas Co., Dodge Park. 1604 
Oregon: Curry Co., Chetco River, 
E. of Harbor. 1612 
Oregon: Marion Co., S. of Williamette 
R. along 1-5. 923 
Oregon; Marion Co., N. of highway 22 
on Griffin Rd. 1606 
Oregon: Multnomah Co., Banks of the 
Columbia River, NE Marine Drive. 1281 
Oregon: Multnomah Co., Brookside Dr., 
and 122nd Ave. 1282 
Oregon: Multnomah Co., Deardorf Road. 1283 
Washington: Island Co., Deception Pass 
State Park. 1602 
Table 9. (Continued) 
Taxon^ n 2n^ 
Urtica lyallii^ 26 
52 
Urtica procera^ 26 
13 
13 
26  
13 
13 
13 
26 
Location 
Collector & 
Number*^ 
Washington: Skagit Co., Fidalgo Island, 
Rosario Beach, Walla Walla College 
Biol. Sta. 1307 
Washington; Skagit Co., Fidalgo Island, 
Rosario Road, W. of Pass Lake. 1601 
Iowa: Boone Co., E. of Ledges State 
Park. 1337 
Iowa: Buena Vista Co., Sioux Rapids. 1511 
Iowa: Story Co., Ames, Brookside Park, 1556 
Iowa: Story Co., Squaw Creek, Ames. 1317 
Iowa: Story Co., Ames, ISU Campus. 1698 
Minnesota: Brown Co., Little Cotton­
wood River. 1570 
Minnesota: Jackson Co., Woods State 
Park. 1568 
Montana: Broadwater Co., W. of Winston. 1288 
Table 9. (Continued) 
Taxon' n 2n^ Location 
Collector & 
Number 
Urtica procera 
Urtica serra 
Urtica urens A 
26 Montana; Fergus Co., E. of Lewistown. 
26 Montana: Petroleum Co., W. of Winnett. 
13 South Dakota; Lake Co., Winfred. 
13 Wisconsin: Pierce Co., Bluff Twn. 
13 Oregon: Sherman Co., Biggs Junction. 
13 26 Oregon: Umatilla Co., Ferndale Road, 
N. of Milton. 
13 Washington; Asotin Co., W. of Clarks-
ton along Highway 12. 
26 California; Marin Co., Pt. Reyes 
Bird Sanctuary. 
26 California; San Francisco Co., 
Farallon Islands. 
26 
1290 
1292 
1755 
Riggins 1085A 
922 
1285 
1017 
Crompton & 
Bassett 13# 
Crompton & 
Bassett 137 
California: San Mateo Co., W. of 
Pescadero, Thomas 14870 
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Urtica two ploidy levels were observed: a diploid (n = 13, 
2n = 26) and a tetraploid (n = 26, 2n = 52) (Figure 14). All 
D. califomica, U. dioica and U. lyallii plants were 
tetraploid, while U. holosericea, U. procera and U. serra 
plants were all diploid. Both the 2n = 26 and 2n = 52 
numbers were found in U. gracilis (Figure 15). 
Except for some "stickiness" between bivalents 
in metaphase II, meiosis and chromosome pairing was normal. 
The chromosomes are small, between one to two microns in 
length. Because of the "stickiness" observed, constrictions 
and other morphological features were not resolved. 
Hybridization 
Artificial hybrids 
The plants used in the hybridization studies with 
their origins and chromosome numbers are listed in Table 10. 
A summary of the results of the artificial hybridization 
studies, percent stainable pollen and descriptions of anther 
and pollen development of the hybrids produced is given in 
Table 11. 
In F^ crosses between members of the tetraploid 
group, pollen viability as indicated by stainability was all 
above 80% (Table 11). Likewise, most crosses between diploid 
members gave 80% or more stainable pollen and normal anther 
development; exceptions to this were reciprocal crosses 
between Urtica gracilis, n = 13, D. holosericea, n = 13, 
Figure 14. Camera lucida drawings of Urtica chromosomes from pollen 
mother cells or root tips. Scale line equals 10 micro­
meters. A: U. californica, n = 26, late diakinesis. 
B: U. dioica, n = 26, metaphase II. C; U. gracilis, 
2n - 52, metaphase (root tip). D; U. holosericea, n = 
13, metaphase II. E; U. lyallii, n = 26, metaphase II. 
F; U. procera, n = 13, metaphase II. G: U. serra, n = 
13, metaphase II. 
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Figure 15, Chromosome number distribution within the perennial 
taxa of Urtica in North America. Abbreviations: 
C = U. californica; D = U. dioica; G = U. gracilis ; 
H = U. holosericea; L = U. lyallii; P = U. procera; 
and S = U. serra. and diploid (2n = 26) , 
— — and —• •— = tetraploid (2n = 52). The • and Q 
indicate diploid and tetraploid chromosome voucher 
location respectively. 
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Table 10. Chromosome numbers and location of parents used in artificial hybridiza­
tion experiments 
^ Voucher 
Taxon n 2n Location Number 
U. californica 
U. dioica 
U. gracilis 
U. holosericea 
26 California: San Mateo County. 
26 California: Marin County. 
26 France, Paris, Institut de Botanique 
(from seed). 
52 District of Columbis, C. & 0. Canal. 
26 Montana: Gallatin County. 
13 Montana; Lake County. 
13 Montana: Lake County. 
26 Montana; Lake County. 
13 California: Marin County. 
13 California: Napa County. 
13 California; San Mateo County. 
Thomas 12393 
930 
BG5A 
1744 
1588 
1272 
1272b 
1001 
1509 
1313 
Thomas 10512 
^Ploidy level. 
^Numbers are of the author except where stated. 
Table 10. (Continued) 
Taxon n 2n' Location 
Voucher 
Number 
U. lyallii 
U. proce^b 
U. serra 
26 Oregon: Clackamas County 
26 Oregon: Marion County. 
26 52 Oregon: Multnomah County. 
26 Washington: Skagit County. 
26 Montana: Fergus County. 
26 Montana: Petroleum County, 
13 Wisconsin: Pierce County. 
13 26 Oregon: Umatilla County. 
1604 
923 
1283 
1307 
1290 
1292 
Riggins 1085A 
1285 
Tabl 
Gros 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11, Results of attempted artificial hybridization 
No. of 
Parental taxa. Pistillate hybrids 
parent listed first (n) studied 
Percent Anther and pollen 
stainable development in Pi 
pollen hybrids that flowered 
californica (26) X dioica (26) 2 
californica (26) X gracilis (13) 1 
californica (26) X gracilis (26) 1 
californica (26) X 
holosericea (13) 2 
californica (26) X lyallii (26) 2 
californica (26) X procera (13) 2 
californica (26) X serra (13) 0^ 
dioica (26) X californica (26) 1 
dioica (26) X gracilis (13) 0 
dioica (26) X gracilis (26) 1 
88 normal 
5 withered and normal size; 
pollen irregular size 
86 normal 
45 normal but did not open; 
pollen irregular in size 
94 normal 
20 normal but some not open; 
pollen irregular in size 
and shape 
94 normal 
87 normal 
^No hybrids produced. 
No. 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
11. (Continued) 
No. of Percent Anther and pollen 
Parental taxa, Pistillate hybrids stainable development in Fi 
parent listed first (n) studied pollen hybrids that flowered 
dioica (26) X holosericea (13) 0 
dioica (26) X lyallii (26) 2 94 normal 
dioica (26) X procera (13) 0 
dioica (26) X serra (13) 0 
gracilis (13) X californica (26) 0 
gracilis (26) X californica (26) 1 82 normal 
gracilis (13) X dioica (26) 1 13 pollen irregular in size 
gracilis (26) X dioica (26) 2 87 normal 
gracilis (13) X holosericea (13) 2 73 normal; few irregular pollen 
gracilis (26) X holosericea (13) ^0 
gracilis (13) X procera (13) 2 93 normal 
gracilis (26) X procera (13) 0 
gracilis (13) X serra (13) 1 67 normal; pollen irregular in 
size and shape 
No. 
2 4  
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
11. (Continued) 
No. of 
Parental taxa, Pistillate hybrids 
parent listed first (n) studied 
Percent Anther and pollen 
stainable development in Pi 
pollen hybrids that flowered 
gracilis (26) X serra (13) 0 
holosericea (13) X 
californica (26) 2 
holosericea (13) X dioica (26) 0 
holosericea (13) X gracilis (13) 1 
holosericea (13) X gracilis (26) 0 
holosericea (13) X lyallii (26) 0 
holosericea (13) X procera (13) 3 
holosericea (13) X serra (13) 1 
lyallii (26) X californica (26) 2 
lyallii (26) X dioica (26) 1 
lyallii (26) X gracilis (13) 0 
42 normal but do not open; 
pollen irregular in size 
and shape 
68 normal; pollen irregular 
in size and shape 
98 normal 
97 normal 
90 normal 
94 normal 
No. 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
11. (Continued) 
No. of 
Parental taxa, Pistillate hybrids 
parent listed first (n) studied 
Percent Anther and pollen 
stainable development in 
pollen hybrids that flowered 
lyallii (26) X gracilis (26) 2 
lyallii (26) X holosericea (13) 0 
lyallii (26) X procera (13) 2 
lyallii (26) X serra (13) 0 
procera (13) X californica (26) 1 
88 
19 
normal 
small withered; pollen 
irregular in size and 
shape 
small withered; pollen 
irregular in size and 
shape 
procera (13) X dioica (26) 0 
procera (13) X gracilis (13) 1 93 normal 
procera (13) X gracilis (26) 0 
procera (13) X holosericea (13) 2 86 normal 
procera (13) X serra (13) 1 89 normal 
serra (13) X californica (26) 0 
Table 11. (Continued) 
No. of Percent Anther and pollen 
Cross Parental taxa, Pistillate hybrids stainable development in Fi 
No. parent listed first (n) studied pollen hybrids that flowered 
46 serra (13) X gracilis (13) 1 77 normal; few irregular 
pollen in size and shape 
47 serra (13) X gracilis (26) 0 
48 serra (13) X holosericea (13) 1 98 normal 
49 serra (13) X lyallii (26) 0 
50 serra (13) X procera (13) 2 84 normal 
86 
and U. serra, n = 13, where percent stainable pollen was 
between 67% and 73%. 
Twenty crosses in which mature hybrids were not 
obtained were between tetraploid and diploid plants. In a 
few crosses between the two chromosome groups the young 
germinating seedling showed twisted and malformed radicles, 
cotyledons and hypocotyls before dying. 
Several hybrids were obtained between Urtica 
lyallii, n = 26, X procera, n = 13. The hybrids appeared 
much like U. lyallii in having broader cordate type leaves. 
All pistillate flowers were small with poorly developed 
gynoecia. Few staminate flowers were produced and many 
failed to open, remaining as enlarged buds. 
Artificial F^ hybrids of U. californica, n = 26 
X procera, n = 13, were moderate to strongly hirsute with 
stinging hairs, and with broadly ovate to strongly cordate 
leaves. The length of the inflorescence and number of 
flowers produced was greatly reduced in size and number 
to the extent that all appeared abnormal. 
The F2 hybrids Urtica gracilis, n = 13, X serra, 
n = 13, and U. gracilis, n = 13, X holosericea, n = 13, 
were intermediate in pubescence between the two parents and 
had lanceolate leaves. 
Hybrids from crosses of the Urtica californica, 
n = 26, X holosericea, n = 13, were similar in pubescence 
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to U. holosericea with moderate to strongly hirsute stinging 
hairs and broad cordate leaves like U. californica. Good 
pistillate flower production occurred but all failed to 
mature and were abnormally developed. Staminate flowers 
failed to open and remained as buds. 
U. dioica, n = 26, was crossable only with the 
other tetraploid taxa. All crosses resulted in dioecious 
hybrids having moderate to strongly bristly stinging hairs. 
In vegetative morphology they were much like U. dioica. 
Crosses between Urtica gracilis, n= 13, and U. 
procera, n = 13, U. holosericea, n = 13, and U. serra, n = 
13, produced flowers with 80% or more stainable pollen. 
Normal flower and fruit production was also observed. Ex­
cept for having leaves slightly broader than the U. procera 
parent, the U. gracilis X procera was indistinguishable 
from its parents. The U. procera X serra hybrid was similar 
to both parents in leaf shape and habit but had pubescence 
on the stem and leaf undersurface intermediate between that 
of the two parents. The U. holosericea X serra hybrid was 
intermediate in pubescence as compared to its parents but 
similar in all other respects. 
Natural hybrids 
Only one putative natural hybrid clone was observed 
during this study, Urtica californica X holosericea 
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(Woodland 1621). The hybrid was growing in the vicinity of 
both parents in alluvial debris along a dry creek bank in 
Marin County, California (Woodland 1621a and 1622). It 
resembled U. californica in having ovate-cordate, dark green 
leaves and stems and perioles coarsely hispid with stout 
stinging hairs. The tomentose stem and leaf undersurface 
resembled U. holosericea. Many pistillate and staminate 
flowers and flower clusters were produced; however, all pis­
tillate flowers were small with aborted gynecia. Staminate 
flowers failed to open or were only partially open. The 
clone had a very coarse-bristly habit from a distance and 
stood apart from the surrounding parents. 
Garden Observations 
A comparison of clones of Urtica grown in the 
uniform environmental garden, produced in growth chambers, 
compared with those from native habitats, showed environ­
mentally induced differences (Table 12). Characters so 
affected include: plant height, leaf size, stipule size 
and shape, habit and number of flowers per inflorescence. 
There appeared to be no environmental modification of the 
number of ramets produced, pubescence type and time of 
anthesis and flower type. 
Material of Urtica californica and U. holosericea 
from California was not winter hardy under Ames conditions. 
Table 12. Summary of observations on mature Urtica plants grown in the Ames garden 
Taxa^ 
Biotype 
code^ 
Observations 
Winter 
h a r d i n e s s  -  -  +  +  +  +  +  +  +  +  +  - -  -
Plant height^ 2.0 4.3 5.7 9.2 7.7 9.6 9.8 14.8 11.1 10.3 12.6 5.8 6.1 7.3 
Time of 
anthesis® 44311332211444 
Habit of 
plant: 33333222222222 
Ramet pro­
d u c t i o n ^  1 1 2 2 1 1 1 1 1 1 1 1 1 1  
Unisexual 
flower 
production" MMD-DMMMMMMMMMM h 
= Urtica californica; D = U. dioica; G = U. gracilis ; H = U. holosericea; 
L = U. lyallii; P = U. procera; S = U. serra. 
^Biotype code numbers as listed in Table 1. 
= survived previous winter; - = did not survive previous winter. 
^Xean plant height in decimeters. 
®1 = May 15-31; 2 = June 1-15; 3 = June 15-30; 4 = July 1-15. 
^1 = plant with one main stem, upright; 2 = stem with many secondary branches, 
upright? 3 = stem with many secondary branches, decumbent, 
^1 = 1-25 ramets; 2 = 26-100 ramets; 3 = 100+ ramets. 
= monoecious; D = dioecious. 
Table 12. (Continued) 
Taxa® 
Biotyge 
code^ 1234 12 3 4 56 7 8 9 10 1 2 3 
Observations 
Winter 
hardiness® - + + + + + + + + + + + + + + + + 
Plant . 
height* 6.8 8.0 7.0 7.3 10.7 13.2 13.4 11.3 14.0 14.2 13.0 16.7 13.5 6.6 5.7 13.0 12.2 
Time of 
anthesis® 13331114444441423 
Habit of 
plantf 33331221111112222 
Ramet pro­
d u c t i o n s  1 1 1 1 2 2 2 3 3 3 3 3 3 2 1 1 1  
Unisexual 
flower . 
production M M M M M M D D M M M M M M M M M 
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Plant height was greatest among Midwest plants, the shortest 
plants were of U. californica. The time of anthesis was 
earliest (late May) in U. gracilis and U. procera from the 
northern high plains; it was latest (early July) in U. cali­
fornica and U. holosericea (west) and U. procera (central 
Midwest). Except in U. procera which maintained one main 
stem, many secondary branches were produced later in the 
season by all biotypes, giving the plants a shrubby appear­
ance. Ramet production was greatest in the central Midwest 
U. procera plants. Dioeciousness was observed exclusively 
in U. dioica and some U. procera. 
Soil Analyses 
The perennial species of Urtica appear to be able 
to tolerate a wide range of soil conditions. Soil pH deter­
minations and the analyses of seven soil parameters are 
shown in Table 13. The data from Table 13 were diagrammed 
into polygons (Figure 16). The polygon shape depicts the 
figurative summary of the values for the eight soil condi­
tions studied- Duncan Multiple Range Test was applied to 
the means of the soil parameter values for each taxon 
(Table 14). In the multiple range test any two taxa not 
connected by the same horizontal line are significantly 
different at P = 0.05. 
Table 13. Summary of soil analysis from Urtica populations 
Nuiiibor of Puruont 
populations organic . .. .. .. 
Titxon uuinplod pll matter P NO^ N Cn Hij Mn 
U. cali Torn lea 
No.in 
nargo 
U. gracilis 
" Kelin 
Mango 
U. holosoricea 
Mean 
Range 
U. lyallil 
~ Mean 
Range 
U. proeera 
"" Hudin 
Range 
U. aorra 
"" Mean 
Range 
10 
20 
5.8 9.3 46,6 
5.1-6.3 6.1-11.9 24.4-09.2 
6.8 14.6 
6.4-7.3 4.2-27.8 
6 . 2  
6 . 2  
7.3 
80.5 
169 
87-284 
854 
17.1 
3.2-48.3 
30.0 
3155 
1368-4750 
7520 
653 il.6 
300-864 11.1-129.2 
1115 
6.8 63.6 435 
5.7-6.7 3.2-15.3 18.4-121.0 203-690 
7.9 83.6 425 
5.6-7.6 3.5.-14.9 21.9-166.9 96-775 
7.1 5.7 
G.2-7,5 2.5-9.4 
34.4 343 
1.9-100.7 90-650 
20.3 
5.1-34.8 
27,4 
1.5-93.0 
15,5 
0.5-64.8 
3084 
1836-4162 
3485 
1414-5500 
4649 
1995-9483 
731 
576-899 
577 
319-881 
9.3 74.9 1169 51.4 8828 1276 
13.4 
7.6-334.0 323-1732 3.5-100.2 3416-16110 222-1995 i.8-55.5 
VO 
to 
16.9 
4.6-40.5 
20.8 
1.1-53.6 
587 7.0 
282-1332 ;.0-17.2 
4.6 
6.9-7.7 3.4-18.8 16.9-118.0 446-3175 5.8-123.5 3565-24064 445-2350 :.5-10.1 
Figure 16. Polygons illustrating mean values of eight 
soil parameters analyzed from localities 
of six taxa of Urtica 
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Table 14. Multiple range test of significance of means from soil analyses of 
populations of Urtica 
pH Organic Matter p+++ 
Taxon* 652341 261435 123456 
K+ NOg'N Ca++ 
Taxon 623451 624315 625413 
Mg++ Mn++ 
Taxon 623154 143256 
Any two means not connected by the same horizontal line are significantly 
different at p = 0.05. 
®1 = U. californica; 2 s= u. gracilis; 3 = U. holosericea; 4 = U. lyallii 
5 = U. procera; 6 = U. serra. 
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Soil in which native populations of Urtica gracilis 
and U. serra grew differed from those of all other taxa in 
K"^, Ca"*^ and Mg"^, being distinguished from each other only 
in pH. Urtica californica and U. lyallii grew in essentially 
the same soil types as to characters assayed but different 
from those of U. gracilis and U. serra. No soils differed 
significantly in P++"'' and Mn"*^. 
The apparent relationship between soils and bio-
types notwithstanding, uniform soil type in the uniform envir­
onmental garden at Ames did not seem to be a limiting growth 
factor for any biotype. 
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DISCUSSION AND CONCLUSIONS 
Numerical Analyses 
There is much biotype and taxa variation between 
dendrograms (Figures 1-4). Only in the uniform environ­
mental garden (Figure 1) and field population dendrogram 
(Figure 4) analyses do the biotypes demonstrate any pat­
terning. Two groups of taxa weakly emerge; one consisting 
of Urtica holosericea and U. serra, and the other comprising 
U. californica, U. gracilis, U. lyallii and U. procera. 
This pattern is verified in the second method of 
cluster analyses, the two dimensional dendrographs (Figures 
5-8), in which two general groups are evident in three of 
the four dendrographs, these again being U. holosericea and 
U. serra and the second of U. californica, U. gracilis, U. 
lyallii and U. procera. 
The variant and dischordant biotype clusters in 
the dendrograms of Figures 2 and 3, and the dendrographs of 
6 and 7, may be artificial clusters caused by the experi­
mental light intensities under which the plants were grown. 
A statistical analysis of the morphological 
characters revealed that four characters, 10, 11, 12 and 
15, relating to pubescence, color of stem base and stipule 
tip type, were not significantly different in nature and in 
the experimental treatments. This would seem to indicate 
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that these four characters are under sufficiently strong 
genetic control to be of value for taxonomic purposes. 
Characters two through seven, dealing with leaf morphology, 
were extremely plastic in nature and under the different 
environmental treatments. It appears that much interaction 
exists between the phenotypic expression of these characters 
and environmental factors. The remaining morphological 
characters, 1, 8, 9, 13, and 16, showed less plasticity in 
the light intensity studies, indicating that variation in 
light intensity has less effect on their phenotypic expres­
sion and that variation exhibited by these characters is 
due to other unknown genetical interaction or environmental 
factors. 
The "distinct morphological species" (i.e., Urtica 
holosericea as distinct from U. serra; U. californica from 
U. lyallii) of past taxonomic treatments are not validated 
by these analyses. It is suggested that these "species" are 
but human concepts founded upon plastic morphological 
characters. 
The summary of the correlated morphological 
characters from plants grown in the uniform environmental 
garden and those collected from natural field populations 
revealed a wide range of morphological responses. It is 
evident the genotypes are environmentally plastic. However, 
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independent of environmental effects the general clustering 
suggests the existence of the biotypes and taxa into two groups. 
A second reason for the lack of distinct taxa 
emerging from the analyses may be due to the equal weighting 
of the eighteen individual characters. The main characters 
which distinguish the two separated groups of taxa may be 
dependent on the high correlation coefficients of the charac­
ters dealing with pubescence. There is the possibility that 
if the cluster analysis had been run weighting the pubescence 
characters, a more satisfactory treatment reflecting better 
relationships would have resulted, and the more or less 
blurred boundaries between taxa would have become distinct. 
That the field of taxometrics is in a condition of 
rapid change is indicated by the differences between the two 
editions of Sokal and Sneath (1963, 1973, the latter as 
Sneath and Sokal) written only nine years apart. Not only 
are there several schools of thought among the proponents of 
numerical taxonomy, but taxonomists are not in agreement con­
cerning the validity of procedures advocated by statisticians 
and computer specialists. Examples of basic areas of contro­
versy include the weighting vs non-weighting of characters 
(Jackson and Crovello, 1971; Adams, 1974), the appropriateness 
of specific programs to given taxonomic problems and the 
number of characters required for adequate analysis. 
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Chromosome Number 
Almost all past chromosome counts were from Old 
World material (Table 15). Different chromosome numbers 
have been reported, few of which were based on meiotic 
counts from more than one location. In the present study, 
chromosome counts were made from plants from fifty-seven 
locations, these consistently revealing a base number of 
X = 13 at two ploidy levels, diploid n = 13 (2n = 26), and 
tetraploid n = 26 (2n = 52). 
The diploids are Urtica holosericea, U. procera, 
U. serra and some populations of U. gracilis in the inter-
mountain valleys of the Northern Rocky Mountains (Figure 
15). These'taxa form a uniform chromosome number belt ex­
tending all across North America from west to east, with 
the taxa separated by the Rocky Mountain barrier; U. holo­
sericea and U. serra to the west of the barrier, U. procera 
to the east and the U. gracilis populations in the inter-
mountain valleys of the north. On the other hand Urtica 
californica, U. lyallii and the western populations of U. 
gracilis are tetraploid, n = 26. These taxa are found west 
of the Rocky Mountains primarily within the Pacific Coast 
region in western Canada and the United States, while U. 
dioica has been introduced primarily in the states and 
provinces along the Atlantic Ocean. 
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Table 15. Summary of previously published chromosome 
numbers of Urtica 
Taxon n 2n Author and Year 
Urtica 
angustifolia Fisch. 
atrovirens Reg. 
balearica 
biloba 
cannabina L. 
caudata Vahl. 
dioica L. 
dioica var. 
angustifolia 
(= U. nemofô"sa) 
dioica ssp. sondenii 
(Simm.) Hyl. 
docartii L. 
echinata Benth. 
gracilis Ait. 
gracilis var. 
sondenii 
grandidentata Moris. 
52-54 Sokolovskaya, 1966 
48 Zhukova, 1967 
26 Fothergill, 1936 
26 Contandriopoulos, 1962 
26 Fothergillf 1936 
28-29 Heitz, 1927 
52 Fothergillf 1936 
52 Bassett & Crompton, 1972 
24 Negodif 1930 
16 32 Strasburger, 1910 
24 Meurman, 1924 
48, 49 Heitz, 1926 
48 Tischler, 1934 
48 Rohweder, 1937 
4 8 Lôve & Lôve, 1942b, 1956 
24 Sorsa, 1962 
24 Laane, 1969 
48 Majovsky, J. et al., 1970 
48, 52 Gadella & Kliphuis, 1963 
52 Fothergill, 1936 
52 Taylor & Mulligan, 1968 
52 Bassett & Crompton, 1972 
52 Fothergill, 1936 
26 Bassett & Crompton, 1972 
24 Heitz, 1926, 1927 
26 Fothergill, 1936 
26 Bassett & Crompton, 1972 
26 Diers, 1961 
26 LeCoq, 1963 
26 Fothergill, 1936 
48 Lôve & Lfive, 1961 
26 Fothergill, 1936 
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Table 15. (Continued) 
Taxon n 2n Author and Year 
kioviensis Rogovicz. 
macbridei 
meinbranaceae Poir 
22 
52 
26 
22 
24 
parviflora Roxb. 13;26; 
19-20 
pilulifera L. 24 
24 
13 
26 
26  
26 
52 
76-78 
thunberqi ana 
Sieb. & Zucc. 52 
urens L. 12 
24 
24 
24 
24 
24 
24 
24 
24,26,52 
Baksay, 1956 
Fothergill, 1936 
Huynh, 1965 
Fothergill, 1936 
Negodi, 1930 
Sharma, 1961 
Heitz, 1926, 1927 
Delay, 1947 
Krause, 1931 
Fothergill, 1936 
Lôve & Lôve, 1942a 
Bassett & Crompton, 1972 
Funabiki, 1958 
Sokolovskaya, 1960, 1965 
Bassett & Crompton, 1972 
Meurman, 1924, 1925 
Tischler, 1934 
Fothergill, 1936 
Rohweder, 1937 
Heiser & Whitaker, 1948 
L<3ve & Lôve, 1948 
Polya, 1949 
Gadella & Kliphuis, 1963 
Lôve & Lôve, 1942a 
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The cluster analyses suggested that Urtica holo-
sericea and U. serra collectively form a semi-discrete 
unit. The chromosome data substantiates this hypothesis. 
Within the group of Urtica californica, U. dioica, 
U. gracilis, U. lyallii and U. procera, the following num­
bers have been reported: 2n = 32/ 48, 49 and 52. This 
study revealed no chromosome numbers other than n = 13 and 
n = 26 chromosome numbers. This is also supported by the 
numerous recent counts by Bassett and Crompton (1972), 
Bassett, Crompton and Woodland (1974) and Taylor and Mulligan 
(1968) . The n = 24, 2n = 48, 49 counts were made from Old 
World sources, and x = 12 may possibly exist in the Old World. 
That these chromosome counts may be in error is suggested by 
the fact that Urtica chromosomes show "stickiness" (Figure 
14) when stained with any acetic acid based stain. This 
makes it difficult to get proper spreading of the chromosomes 
to determine chromosome numbers and morphology. A case in 
point: Laane (1969) recently reported an n = 24 number and 
normal meiotic pairing for U. dioica. His photomicrograph 
revealed considerable "stickiness" due possibly to the stain 
(aceto-orcein) used. Depending on one's interpretation, 
either an n = 24 or n = 26 number might be inferred. It 
seems reasonable to conclude that all North American Urtica 
are either diploid n = 13, or tetraploid n = 26. 
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Hybrid!zation 
The results of the artificial hybridizations among 
the seven perennial taxa provide an interesting insight into 
the breeding behavior of the North American species. Except 
for the reciprocal crosses between Urtica gracilis, and U. 
holosericea and U. serra, all crosses between diploid members 
produced hybrids with normal flower and seed development. 
The normal pairing of the chromosomes during meiosis of arti­
ficially produced plants indicates that a reproductive 
barrier does not exist between U. holosericea, U. procera 
and U. serra and that in the recent past all were possibly 
part of one ancestral taxon. With the uplift of the Rocky 
Mountains this belt of plants with the same chromosome number 
may have been broken and allowed for independent evolution 
of the parts. 
The F^ progeny of diploid crosses of Urtica graci­
lis X holosericea and U. gracilis X serra showed reduced 
fertility and irregular pollen development. Results from 
these crosses made between the U. gracilis parents of the 
Northern Rocky Mountains and U. holosericea and U. serra of 
the more western areas indicate the existence of a reproduc­
tive barrier. This may indicate the separation of the taxa 
at an earlier time, and a more distant relationship existing 
than that which exists between U. holosericea, U. serra and 
U. procera. 
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The reciprocal crosses between all the tetraploid 
taxa likewise produced viable hybrids with normal flower 
and seed development. The three western tetraploid taxa, 
Urtica californica, U. lyallii and some populations of U. 
gracilis are found in western California to Alaska and east 
across southern British Columbia to southwestern Alberta 
and Montana. The indication that these so-called "species" 
are very closely related is based on the facts that arti­
ficial crosses show no reproductive barrier occurring, the 
taxa have the same chromosome number, plants show a variable 
vegetative morphology and the biotypes of the taxa statis­
tically clustered together. Thus, these elements might best 
be considered as components of one plastic taxon. 
The remaining tetraploid, Urtica dioica, is native 
to the Old World and is commonly found along the Atlantic 
Coast. Fertile F^ hybrids were produced between all American 
tetraploid taxa and U. dioica. Despite bihemispheric evolu­
tion of the two groups, lack of any crossing barriers sug­
gests a close genetic relationship. 
Chromatographic Analyses 
Phenolic comparison between taxa 
The similarity coefficient of association based 
upon the composite summary of chromatographic analyses is 
helpful in structuring a meaningful taxonomic interpretation. 
106 
Urtica californica and U. lyallii have identical composite 
chromatograms, similar morphological characters, the same 
chromosome number and no reproductive barriers between 
them which indicates they are the same taxon. A close 
relationship was shown to exist between U. californica, 
U. lyallii and tetraploid members of U. gracilis. A 0.94 
coefficient of association based on chromatographic patterns, 
the same chromosome number and reduced crossing barriers 
among similar tetraploids further supports a close genetic 
relationship. Within U. gracilis are diploid plants which 
are indistinguishable from the tetraploid plants sympatric 
with them. These diploids are crossable with U. procera 
and show a relatively high degree of chemical similarity. 
The numerical treatment of this group of U. californica, U. 
lyallii, U. gracilis and U. procera gives random clustering 
within the group whether the single linkage or standard 
deviation methods are used. Again we seem to have a complex 
which can be treated only as one morphologically variable 
entity. 
Urtica dioica is common in Europe around dwellings, 
moist woods and rubble heaps, especially in rich soil (Hegi, 
1957) . It is polymorphic and said to have many sub-specific 
taxa or geographic races (Hegi, 1957; Tutin et al., 1964). 
Urtica dioica has been introduced in eastern North 
America and it is here where identification is most difficult 
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due to being sympatric with native Urtica. This study shows 
that U. dioica is chemically close to the U. californica, U. 
gracilis, U. lyallii and U. procera complex. It is distinct 
chemically from the native taxa in possession of three unique 
compounds. Lack of genetic barriers between all North Ameri­
can tetraploid Urtica and U. dioica is shown by the high inci­
dence of fertile dioecious artificial hybrids. Even though 
U. dioica and its hybrids are dioecious, other flower types 
have been observed. Dapper (1967) and Penzig (1922) reported 
monoeciousness and hermaphroditic flowers on the same plant. 
In light of the present discussion it appears that 
U. dioica is morphologically variable, closely similar to the 
North American tetraploid taxa, but also distinct chemically 
and in being predominantly dioecious. There is evidence, 
therefore, to consider U. dioica with the U. californica, U. 
gracilis, U. lyallii and U. procera complex. 
Cluster analysis revealed a close relationship 
between U. holosericea and U. serra. The two are chemically 
similar with a similarity coefficient of above 0.92, have an 
identical chromosome number of n = 13 and lack any reproduc­
tive barrier giving evidence that the two should be taxonomi-
cally treated together. 
Phenolic variation 
The presence or absence of certain phenolic com­
pounds studied by paper chromatographic methods was observed 
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to be qualitatively and quantitatively variable and to be 
affected by certain environmental conditions, namely light 
intensity and the moisture available to the plant. Chroma­
tographic variation in phenolic compounds has been attrib­
uted to the type of breeding system (Brehm, 1966; Brehm 
and Ownbey, 1965; McClure and Alston, 1964; Ownbey 
and Brehm, 19 65) and to inter-populational and intra-popu-
lational genetic differences (Bragg and McMillan, 1966). 
More recently, interest in chemical variation has 
become centered on what Schratz (1963) termed intra-individ-
ual variability or that variability induced by the environ­
ment. In support of this environmental induction, secondary 
compounds in Aster were observed to vary greatly during the 
growing season and were affected by the "particular environ­
ment of the plant" (Abrahamson and Solbrig, 1971). McClure 
(1970) suggested that environmental parameters might modify 
phenolic compound production in some aquatic plants. Wooten 
(1971) working with Sagittaria and Mitchell (1968) working 
with Polygonum found that "the patterns of phenolic compounds 
in submersed leaves differed from those of emersed leaves 
in individual plants". Urban (1959) showed that there were 
differences in relative concentrations of phenolic compounds 
in sun and shade leaves. Qualitative and quantitative inter-
populational and intra-populational phenolic differences 
found by Taylor (1971) in Tiarella were attributed to genetic 
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control. Taylor felt that the intra-individual variation 
encountered was possibly influenced by the environment but 
because of the consistence of the pigment variation genetic 
regulation of the variation was still emphasized. 
The extensive quantitative and qualitative vari­
ation found within one genotype of Urtica may still be under 
genetic regulation but with the quantitative pigment produc­
tion so low as not to be detected by the paper chromatogra­
phic method. 
Soil Analyses 
Multiple range tests for significant differences 
of the mean values of each soil parameter for each taxon 
produced only moderately useful taxonomic information. 
Urtica californica and U. lyallii grew in the same type of 
soil. This fact along with the other experimental evidence 
support the two taxa as being similar. A comparison of the 
data reveals that biotypes of U. gracilis and U. serra can 
be differentiated from the remaining taxa on edaphic features 
alone. This may mean that edaphic factors may have played 
a role in the evolutionary development of these perennial 
species of Urtica. Conversely, this differentiation may 
only reflect the type of soils in the geographical region 
where the plants were growing. 
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This experimental study of the perennial species 
of Urtica revealed that the taxa are morphologically plastic. 
Considerable morphological and chemical variation may be 
attributed to environmental factors acting upon a flexible 
genotype which will allow for varied phenotypic expression. 
The results support the following grouping of the taxa; 
(1) the introduced U. dioica; (2) the U. californica, U. 
gracilis, U. lyallii and U. procera complex; and (3) the 
U. holosericea and U. serra complex. These conclusions 
should form a workable taxonomy of the North American taxa. 
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TAXONOMY 
Introduction 
The following taxonomic revision of Urtica in 
North America is based on data obtained from: (1) bio-
systematic studies of the perennial species as discussed; 
(2) field observations throughout Canada and the United 
States; and (3) herbarium holdings as cited on page number 
19. 
The taxonomic treatment includes synonyms for 
each species; the procedure of Isely (1962) is used to 
indicate the basis for including eacli. The appropriate 
number(s) listed below follow each citation; 
(1) Type specimen or photograph of same examined. 
(2) Original description examined. 
(3) Follows usage of another author who has seen the 
type. 
(4) Follows present accepted usage; typification not 
verified. 
Only representative specimens are cited for each 
taxon. With the exception of large counties, only one 
specimen per county or district was used to make up the dis­
tribution maps from all the specimens examined. 
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Systematic Treatment of the Genus 
Urtica L. Sp. PI. 983. 1753. 
Anemophilous, annual, or strongly rhizomatous 
perennial herbs; stems simple or branching, with few to many 
stinging hairs, otherwise glabrous to tomentose; leaves 
petioled, opposite and with prominent stipules, 5-7 nerved, 
serrate or dentate, with few to many stinging hairs, other­
wise glabrous to tomentose, especially on the lower surface; 
round to linear-cylindric cystoliths present in the upper 
epidermis; flowers greenish, inconspicuous, apetalous, mono­
ecious or rarely dioecious, clustered in axillary panicles, 
racemes, or loose heads; staminate flowers with four deeply 
parted hispid calyx segments; carolla absent; stamens four, 
attached around a rudimentary pistil; anthers explosive; 
pistillate flowers with four equal hispid calyx segments, the 
two outer smaller and spreading, the two inner flat or con­
cave; pistil unicarpellate; stigma sessile, tufted-capitate; 
ovary superior; fruit a lenticular-ovate to deltoid-shape 
achene enclosed by'the two inner calyx segments; juice watery. 
Key to Species 
1. Inflorescence a panicle of mixed staminate and pistillate 
flowers or if flouvers in separate inflorescence then in 
axillary racemes; annual. 
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2. Staminate and pistillate flowers in separate axillary 
racemes; teeth of lower leaves broadly triangular 
U. gracilenta 
2. Staminate and pistillate flowers mixed in the inflo­
rescence; leaf margins denticulate to laciniate-
serrate. 
3. Flower clusters lax and elongate; mature achenes 
triangular, 1.0 - 1.5 ram wide, 1.5 - 2.5 mm long. 
U. urens 
3. Flower clusters sub-globose to short spicate; 
mature achenes ovate, less than 1.0 mm wide, 
1.0 - 1.5 mm long. U. chamaedryoides 
1. Inflorescence a panicle of either staminate or pistillate 
flowers; perennial. 
4. Plants dioecious; stems usually weak, sprawling, 
branching; leaf blades and stem usually strongly 
hispid with stinging hairs on both leaf surfaces. 
U. dioica ssp. dioica 
4. Plants usually monoecious (pistillate plants occa­
sional, staminate ones rare); stems upright; stinging 
hairs usually on lower leaf surfaces only; stem 
glabrous to hispid. 
5. Under surface of leaves villous, tomentose to 
woolly; stems villous to woolly; canescent 
U. dioica ssp. holosericea 
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5. Under surface of leaves glabrous to puberulous; 
steins glabrous to strigose; green. 
U. dioica ssp. gracilis 
1. Urtica chamaedryoides Pursh 
Urtica chamaedryoides Pursh, Fl. Amer. Sept. 113. 1814. (2) 
Type: "On the islands of Georgia, St. Simon's & C." 
Not seen. 
Urtica alba Raf., Fl. Ludov. 114. 1817. (2) 
Urtica leucotrya Raf. Fl. Ludov. 114. 1817. (2) 
Urtica rubra Raf., Fl. Ludov. 113. 1817. (2) 
Urtica gracilis Raf., Atl. Journ. 15. 1832. (2) 
Urtica verna Raf., Atl- Journ. 16. 1832. (2) 
Urtica purpurascens Nutt., Trans. Am. Phil. Soc. U.S. 5: 169. 
1837. (2) 
Urtica stachydifolia Kunth & Bouche, Ind. Bern. Ilort. Berol. 
11. 1846. (4) 
Urtica orizabae Liebm., Yidensk. Selsk. Skr. V. 2: 292. 
1851. (4) 
Urtica propinqua Liebn., Vidensk. Selsk. Skr. V. 2: 293. 
1851. (4) 
Urtica berlanciera Blume, Mus. Bot. Lugd. Bat. 2: 151. 1856. 
Type: Berlandier 73, Tampico de Tamaulipas, (Mexico?) 
1827. (Isotype - G, MTMG). (1) 
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Urtica qracilescens Blume, Mus. Bot. Lugd. Bat. 2: 151. 
1856. (2) (3) 
Urtica bovista Riddel, Fl. West. St. (4) 
Urtica chamaedryoides anqustifolia Wedd., Arch. Mus. Hist. -
Nat. Paris 6: 61. 1856. (2) (3) 
Urtica chamaedryoides latifolia Wedd., Arch. Mus. Hist. Nat. 
Paris 9; 61. 1856. (2) (3) 
Urtica chamaedryoides var. orizabae (Liebm.) Wedd., DC. 
Prodr. 16(1): 43. 1869. (2) (3) 
Urtica chamaedryoices var. parvifolia Wedd., DC. Prodr. 16 
(1): 43. 1869. (2) (3) 
Urtica chamaedryoides var. runyonii Correll, Wrightia 3: 129. 
1965. Type: Runyon 4731, Cameron Co., Texas, "Orti-
guilla", Brownsville, waste grounds, April 15, 1959 
(Holotype - LL). (1) 
Annual herb; stem erect, branching from the base and 
occasionally with axillary branches, weak, sometimes supported 
by surrounding plants, slightly stinging-bristly but otherwise 
subglabrous, (1.5) 2-9 cm (1.0 m) high; stipules linear-
lanceolate, 1-4 mm long; leaves with slender petioles about 
equal to or shorter than the blade, thin (thicker in open, sun 
forms) sometimes purple on the undersurface, lower leaves 
broadly ovate to sabrotund, 1-6 cm long and 1-4 cm wide, upper 
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leaves ovate to elliptic-lanceolate or narrowly lanceolate 
and progressively smaller toward the stem tip, apex obtuse to 
acute, base cuneate or truncate to cordate, margin teeth 
crenate to coarsely serrate, with convex (straight) sides; 
cystoliths generally linear-cylindric, more round in open, 
sun forms; flower clusters two (rarely one or three) in each 
axil; androgynous in globose, subglobose to short-spicate 
heads, 3-6 mm long, peduncles slender and shorter than sub­
tending petioles; calyx lobes of pistillate flowers 0.5 - 1 
mm wide and 1 - 1.5 mm long; achene ovate-oval, brown to tan, 
1 mm wide and 1 - 1.5 mm long, enclosed by two inner calyx 
lobes; native; February - June (October); chromosome number: 
2n = 26. Common name: weak nettle, Ortiguilla. 
Distribution: Southern Ohio, Kentucky, southern 
Illinois to southeastern Kansas, south to Texas, Louisiana, 
and central Florida; Mexico (Figure 17). 
Habitat; Humus in bottomlands and floodplains, 
rich woods and waste places; occasionally confined to lime­
stone areas. 
Discussion; Field observations indicate a wide 
range of morphological variation between and within popula­
tions probably due to different environmental conditions. 
This has possibly led to the long list of synonyms. Plants 
growing in deep, moist shade have a tendency to be taller 
Figure 17. Distribution of Urtica chamaedryoides 
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and weaker-stemmed, have larger lower leaves with larger 
teeth, longer internodes, and looser inflorescences. Con­
versely, plants growing in exposed, open, drier habitats 
tend to be smaller, thicker, smaller leaves, have shorter 
internodes, and more compact flower clusters. The cysto-
liths also show a tendency to become rounder and crowded 
together. Plants of various ages may appear different. 
Urtica purpurascens has been applied to those 
plants which are reddish-purple on the lower surface of the 
leaves. This production of anthocyanin pigment is fairly 
common, and normal green and purple-leaved forms can be 
found growing in the same population. The purple condition 
appears to be more prevalent in populations growing in more 
open, exposed, drier habitats. 
Urtica chamaedryoides var. runvonii was described 
from the southern tip of Texas. This variety is much like 
the typical var. chamaedryoides in habit but differs morpho­
logically in having leaves with triangular teeth and cyiin-
dric instead of globose inflorescences. It appears that var. 
runyonii may be a poorly differentiated variety with a local 
distribution confined to Cameron County. The var. chamae­
dryoides is also found sympatrically with var. runyonii 
(example: Runyon 4670, Point Isabel (SMU) ). Also, a col­
lection has been observed (Hanson 313, Brownsville (MO) ) 
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with two plants on the herbarium sheet; one like the typical 
var. chamaedryoides ^ the other like var. runyonii. Consid­
ering the environmental effects on phenotype expression and 
the wide range of morphological variation within the species, 
var. runyonii is treated as a local race or ecotype restricted 
to southern Texas. 
Urtica chamaedryoides and the introduced Old World 
U. urens are superficially very similar. Correll and Johnston 
(1970) suggest possible introgression between the two in north-
central Texas. Examination of herbarium material of these 
putative hybrids indicates they are probably not hybrids but 
old U. chamaedryoides plants, or plants from dry exposed, 
open-sun or waste areas. Since diploids studied all proved 
to be compatible, hybrids might, however, occur where the 
two species, both diploids, are contiguous in their distribu­
tion. 
2. Urtica dioica L. Sp. Pi. 984. 1753 
Strongly rhizomatous perennial herb; stems slender 
to stout, simple or with axillary branches, ascending to 
caulescent, 1-3 mm tall, glabrous except for a few stinging 
hairs to strigose, hispid, and sericeous-pubescent; petioled 
leaves opposite with prominent stipules; stipules linear-
attenuate to broadly lanceolate-obtuse/acute, (4) 5-15 mm 
long; leaf blades narrowly lanceolate and acute or rounded 
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at the base to broadly ovate and cordate at base; tip acute 
to acuminate/ teeth triangular strongly directed forward, 
coarsely serrate to dentate, 1-11 mm deep, sub-glabrous to 
hispid to tomentose-pubescent, cystoliths round, length 
less than twice the width; plants monoecious or dioecious; 
flowers clustered in axillary panicles, the pistillate 
flowers generally in upper axils of monoecious plants, 
inner calyx lobes 1-2 inm long, and pubescent, outer two 
lobes 1/4 to 2/3 the length of the inner ones; achene len-
ticular-ovate somewhat flattened, smooth to tuberculate; 
tan to olive brown, 1-1.5 mm long. 
2a. Urtica dioica L. subsp. dioica 
Urtica dioica L. Sp. PI. 984. 1753. (4) 
Type: Typification of Linnaean name not undertaken. 
Urtica gracilis var. latifolia Farwell, Amer. Midland Nat. 
12: 57. 1930. Type: Farwell 8513, Lake Linden, July 
29, 1929. (Lectotype - MICH). (1) 
Predominantly dioecious, dull green herb, forming 
dense clones from an extensive rhizome system; stems slender, 
simple or more commonly with axillary branches giving an 
ascending, sprawling habit, 3-10 (15) dm tall, strongly 
hispid and pilose with a dense covering of stinging hairs, 
especially at the nodes; stipules free, 4 at a node; petiole 
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leas than 1/2 the length of the blade; leaf blades lanceo­
late usually ovate and cordate at the base, 3-12 cm long, 
acuminate tip, usually strongly hispid with stinging hairs 
on both blade surfaces, lower surface generally also with 
firm, pilose hairs; inflorescence an axillary panicle, up 
to 10 (12) cm long; June - October; chromosome number 2n = 
52 (48-?). Common name: stinging nettle, common nettle. 
Distribution: Greenland, Newfoundland, Nova 
Scotia to Ontario, south to North Carolina, north Georgia 
and southern Alabama, westward to Missouri, Oklahoma, Oregon 
and Alaska. Introduced from the Old World, now cosmopolitan 
in temperate regions (Figure 18). 
Habitat: Fence rows, around old abandoned villages 
and ballast dumps, waste areas especially near buildings and 
where rubble covers the ground. In Europe, reported to be 
an indicator of high phosphate soils (Pigott, 1964). 
Discussion: U. dioica ssp". dioica has a distribu­
tion which seems to indicate that it was never native to the 
North American continent. Its greatest concentration is in 
the Maritime provinces of Canada and near abandoned fishing 
villages and seaport areas along the Atlantic coast. It is 
possible that from these areas the movements of man have 
carried plant propagules inland. 
In the northeastern United States and adjacent 
Canada ssp. dioica has been introduced into the range of 
Figure 18. Distribution of Urtica dioica ssp. dioica 
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ssp. gracilis. However, in Virginia, District of Columbia, 
North Carolina, Tennessee, Georgia, and Alabama, ssp. dioica 
is the only perennial nettle found. Herbarium specimens 
show that the earliest collections were made around harbors 
and ballast dumps while more recent collections are from 
inland areas and the southern portions of its range. This 
trend may reflect the collecting pattern of American bota­
nists or a gradual migration through time. 
Examination of the herbarium specimens reveals a 
relatively equal number of staminate and pistillate plants. 
Many of the pistillate flowers were aborted and underdeveloped, 
and lacked viable seeds. This may be due to lack of pollen. 
If this is the case it may mean that for ssp. dioica to 
increase its range following introduction, it must do so 
asexually by rhizomes carried to a new suitable location. 
The separation of ssp. dioica from ssp. gracilis 
at times becomes difficult, especially by pressed or herbarium 
material. However, the two can be separated with fair cer­
tainty using distribution and the characters of the key even 
where the two occur sympatrically. 
Natural hybrids probably do not occur since in 
eastern North America ssp. gracilis is diploid, 2n = 26, 
while ssp. dioica is tetraploid, 2n = 52. Artificial crosses 
attempted between the two did not produce viable seed. 
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2b. Urtica dioica L. subsp. gracilis (Ait.) Selaxider 
Urtica gracilis Ait., Hort. Kew. 3; 341. 1789. Type: Nat. 
of Hudson's Bay, Introd. 1782, by the Hudson's Bay 
Company (Holotype - BM). (1) 
Urtica dioica subsp. gracilis (Aiton) Selander, Svensk Bot. 
Tidskr. 41: 271. 1947. Based on U- gracilis Ait. (1) 
Urtica procera Muhl. ex Willd., Sp. PI. 4: 353. 1805. Type: 
Muhlenberg, North America (Holotype - B; Isotype - PH). 
(1) 
Urtica dioica var. procera Wedd., Arch. Mus. Hist. Nat. Paris 
9: 78. 1856. (2) 
Urtica lyallii S. Wats., Proc. Am. Acad. 10: 348. 1878. 
Type: Lyall, "In the Cascade Mts. in lat 49". 1859. 
(Holotype - GH; Isotype - P). (1) 
Urtica dioica subsp. gracilis var. lyallii (S. Wats.) C.L. 
Hitchc., Vase. Pis. Pacif. N.W. 2; 91. 1964. Based 
on U. lyallii S. Wats. (2) 
Urtica californica Greene, Pittonia 1: 281. 1889. Type: 
Greene, "Streamlet-below Pt. Pietras", Coast Range in 
San Mateo Co., California, June 10, 1887 (Holotype -
JEPS; Isotype - US). (1) 
Urtica dioica subsp. gracilis var. californica (Greene) C.L, 
Hitchc., Vase. Pis. Pacif. N.W. 2: 91. 1964. Based 
on U. californica Greene. (2) 
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Urtica lyallii var. californica Jepson, Fl. W. Mid. Calif. 
147. 1901. Based on U. californica Greene. (2) 
Urtica cardiophylla Rydb., Bull. Torrey Bot. Club 24; 191. 
1897. Type: Flodman 370. "On a wooded creek bank", 
near Castle, Montana, Aug. 1, 1896 (Holotype - NY). 
Urtica strigosissima Rydb., Bull. Torrey Bot. Club 39 (7): 
305. 1912. Type; Heller & Heller 3475, Forest, Nez 
Perce County, Idaho, July 29, 1896 (Holotype - NY; 
Isotypes - MIN, MO, MSC, P, US). (1) 
Urtica viridis Rydb., Bull. Torrey Bot. Club 39 (7); 305. 
1912. Type; Rydberq & Bessey 3935, Emigrant Gulch, 
Montana, Aug. 23, 1897 (Holotype - NY; Isotypes - F, , 
GH, MONT). (1) 
Urtica major Fuchs ex îlieuwl. Amer. Midland Nat. 3;234. 
1914. pro. syn. (2) 
Usually monoecious (pistillate plants occasional, 
staminate ones rare), light to dark green, perennial herb; 
stem slender erect, (.5) 1-2 (2.5) m tall, glabrous, except 
for stinging hairs, to slightly pilose, hispid and strigose 
sometimes glaucous; petioles slender, (1/8) 1/4 - 2/3 the 
length of the blade, longer on lower younger stem leaves, 
shorter on upper leaves; leaves broadly ovate to lanceolate 
rounded to cordate at base, acute to acuminate at tip, 
glabrous on both surfaces to sparingly pilose to strigose 
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beneath; coarsely serrate to dentate, 1-5 mm deep, teeth 
of lower younger leaves larger, upper leaves smaller, 
strongly directed forward; cystoliths round; stipules ob­
long to linear-lanceolate, acute to attenuate, 5-12 mm long; 
staminate flower clusters generally equal or longer than 
the petioles while the pistillate are shorter; inner sepals 
of pistillate calyx ovate, slightly to moderately hispid, 
(.5) 1-1.5 (2) mm long, pedicle slender, reduced or lacking 
and generally without wings, outer calyx lobes on mature 
flowers generally 1/4 - 1/2 (2/3) length of the inner lobes; 
achene ovate, tan to brown, 1 - 1.5 mm long, smooth tp 
tuberculate; native; May - October; chromosome number: 2n = 
2 6, 52. Common name; slender nettle; tall nettle. 
Distribution: Labrador, Newfoundland, west to the 
Yukon and Alaska, south to Virginia, Missouri, Louisiana, 
northern Texas, New Mexico, eastern Utah and Arizona and 
California (Figure 19). 
Habitat; Moist shady woodland, thickets and moun­
tain slopes, along streams, to fence rows and roadside areas; 
generally in deep rich soil, sea level to subalpine. 
Discussion: Urtica dioica ssp. gracilis is the 
most wide ranging and most variable nettle in North America, 
and the nomenclature and separation of the North American 
taxa involves many problems. Some taxonomists include this 
Figure 19. Distribution of Urtica dioica ssp. gracilis. 
Solid line = diploid r2n = 26) race; broken 
line = tetraploid (2n = 52) race. 
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taxon as an element of one North American - Eurasian species 
U. dioica (Gleason, 1952; Gleason & Cronquist, 1963; Hermann, 
1946; Hitchcock et al., 1964; Selander, 1947). Other workers 
treat the predominantly monoecious plants as several races 
of a species closely related to but distinct from its more 
dioecious Old World counterpart (Jepson, 1901). Still others 
believe the native plants to be composed of several distinct 
species (Davis, 1952; Pemald, 1926, 1950; Munz & Keck, 1959; 
Rydberg, 1922; Seymour, 1969). The last position is the 
hardest to defend since the so called taxa freely intergrade 
morphologically (Hitchcock et al., 1964). 
U. lyallii and U. californica are found along the 
west coast, the former most common west of the Cascades but 
extending east into the northern Rocky Mt. while the latter 
is confined to the north central California coast range. 
The two have been separated primarily on leaf undersurface 
pubescence with U. californica being pilose to velvety and 
U. lyallii glabrous to sparsely hairy on the undersurface of 
the leaves. Field observations and examination of herbarium 
specimens show that in northern California the southern 
pubescent form integrades with the less hairy northern form. 
Also, the name U. californica has been misapplied to many 
very young, shade form plants of U. holosericea. Older plants 
from open exposed habitats of both taxa drop their lower 
leaves and appear much like what has been called U. gracilis 
from the Rocky Mountains. 
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All across Canada and east of the Rocky Mountains, 
a diploid (2n = 26) plant with narrower leaves is found. 
This biotype has been referred to as U. gracilis, U. procera 
or U. viridis. Several moist-shade populations from the 
center of the diploid U. gracilis - U. procera distribution 
in Missouri (Woodland 1513), and Iowa (Woodland 1566), tend 
to be like U. lyallii; stems of plants a few feet away in 
drier, open-sun environments have morphological characteris­
tics of the more typical U. gracilis, or U. procera. Within 
the U. lyallii range in western Oregon a moist, shady woods 
population (Woodland 1283) had the morphological character­
istics of U. lyallii while plants along the drier open road­
side were more like U. gracilis. 
Several type specimens also show age or environ­
mental influences. Plants with stems much like U. cardi-
ophylla are found under Salix along a stream within the type 
locality, while nearby in unshaded drier areas the typical 
U. gracilis occurs. Examination of the U. viridis type 
revealed a late summer plant lacking most primary leaves, 
with short secondary branches. Exploration of the type area 
late in the summer revealed plants of this nature; the same 
population was typical U. gracilis earlier in the growing 
season. The type specimen of U. lyallii has only two nodes 
of the stem. It has thin leaves and is a typical moist 
shade plant from western North America. 
133 
Selander (1947) studying the nettles in Fennoscandia 
stated that U. gracilis of North America appeared to be 
identical to specimens of U. dioica var. sondenii Simm. and 
other glabrous to subglabrous forms occurring in Europe. 
Urtica platyphylla Wedd. which occurs in eastern 
Asia is morphologically much like U. lyallii but differs in 
having fused instead of free stipules, being more pilose 
pubescent and dioecious. A dioecious narrower leaved species 
with free stipules has been called U. angustifolia Fisch. ex 
Hornem. Very little is known about these Asiatic taxa but 
published chromosome counts of a tetraploid 2n = 52 (Eunabiki, 
1958; Sokolovskaya, 1966), aneuploid 2n = 48 (Zhukova, 1967), 
polyploid and aneuploid 2n = 76-78 are also reported. It is 
tempting to speculate a relationship between the eastern 
Asiatic members and U. lyallii; however, at present the 
evidence is very scanty and it is probably best at present 
to maintain the taxa as separate. 
The more western tetraploid U. californica - U. 
lyallii - U. gracilis of the northern Rocky Mountains is 
best treated as a tetraploid race. It can usually be sepa­
rated from the more widespread diploid race of eastern North 
America. Within the Northern Rocky Mountains where the two 
races overlap it becomes very difficult to tell the two bio-
types apart. A key to the two chromosome races is as follows: 
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1. Mature primary leaves above the lowest pistillate flower 
cluster generally broadly ovate to ovate, length 1-2 
times the width; petiole 1/3 - 2/3 the length of the 
blade. Southeastern Alberta and Western Montana to 
Alaska, south predominantly on the west side of the 
Cascades in Washington, Oregon and the coast ranges of 
California to Santa Cruz County 
Tetraploid, 2n = 52 
1. Mature primary leaves above the lowest pistillate 
flower cluster generally narrowly ovate to lanceolate, 
length 2-3 (4) times the width; petiole (1/8) 1/4 •-
1/3 the length of the blade. Labrador to Yukon and 
Alaska, south through the Rocky Mountains, and Great 
Plains to New Mexico, Kansas, Missouri, and Virginia 
Diploid, 2n = 26 
2c. Urtica dioica L. subsp. holosericea (Nutt.) R.F. Thorne 
Urtica holosericea Nutt., Proc. Acad. Phil. 4: 25. 1848. 
Type: Gambel, "Near Monterey, Upper California". (2) 
Not seen. 
Urtica dioica subsp. holosericea (Nutt.) R.F. Thorne, Aliso 
6(3); 68. 1967. Based on U. holosericea Nutt. (2) 
Urtica gracilis var. holosericea Jepson, Fl. Calif. 1: 367. 
1909. Based on U. holosericea Nutt. (2) 
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Urtica dioica subsp. gracilis var. holosericea (Nutt.) 
C.L. Hitchc., Vas. Pis. Pacif. NW. 2: 91. 1964. 
Based on U. holosericea Nutt. (2) 
Urtica serra Blume,- Mus. Bot. Lugd. Bat. 2; 140. 1856. 
Type: Berlandier 340, near Real del Monte, Mexico 
(Holotype - L). (1) 
Urtica trachycarpa Wedd., Arch. Mus. Hist. Nat. Paris 9; 95. 
1856. Type: Hooker, in California. (Holotype - G). 
Urtica dioica var. occidentalis S. Wats., Bot. King Exp. 
321. 1871. Type; Anderson 190, near Carson City, 
Nevada (Holotype - GH) (1) 
Urtica breweri S. Wats., Proc. Am. Acad. 10: 348, 349. 1875 
Type: Brewer 95, Los Angeles, California (Holotype -
GH; Isotype - US). (1) 
Urtica gracilis Ait., forma densa Jepson, Fl. Calif. 1: 367. 
1909. Type: Jepson, "Howell Mt.", Angwins Meadows, 
Napa River Basin (Holotype - JEPS). (1) 
Urtica gracilis forma greenei Jepson, Fl. Calif. 1: 367. 
1909. Type: Greene 1028, Etna, Siskiyou County, 
California. (2) 
Urtica gracilis var. greenei Jepson, Man. Fl. PI. Calif. 
281. 1923. Based on U. gracilis forma greenei 
Jepson. (2) 
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Perennial, forming dense clones from an extensive 
rhizome system; stems stout and simple, 1-3 (4) m tall, 
strigose to more or less bristly and finely pubescent, 
cinerous-canescent; petioles slender, strongly bristly and 
pubescent, 1/4 - 1/2 the length of the blades, much shorter 
above lowest pistillate inflorescence, longer on leaves 
below lowest inflorescence; leaf blades on lower stem ovate 
to broadly lanceolate, rounded to cordate at base, tip 
acute to acuminate, blades on upper stem more reduced, 
broad to narrowly lanceolate, all blades cinerous-canescent, 
sparingly to densely pubescent beneath to tomentose, velvety 
to touch, sparingly to moderately strigose above; teeth 
coarsely serrate occasionally dentate on larger, lower 
leaves; cystoliths round; stipules generally oblong to 
lanceolate, obtuse, acute (rarely attenuate), 6-12 (15) mm 
long; inflorescences branching axillary panicles, loose to 
dense, pubescent, shorter to longer than the upper leaves, 
pistillate generally shorter and denser than the staminate; 
pistillate flower on a slightly winged (though at times 
greatly reduced or lacking) pedicel, inner sepals of calyx 
ovate, densely hispid, (0.5) 1-1.5 (2) mm long, outer calyx 
lobes on mature flower generally (1/3) 1/2 - 2/3 (3/4) 
length of the inner lobes; achene tan to olive brown, ovate, 
1-1.5 mm long; smooth to tuberculate; native; (late May) 
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July - October; chromosome number: 2n = 26. Common name: 
hoary nettle. 
Distribution: Washington and Oregon east of the 
Cascade Range, southern and central Idaho, southwestern 
Montana and southwestern Wyoming, south to northwestern 
Colorado, Utah, northern Arizona, Nevada, California and 
northern Mexico (Figure 20). 
Habitat: Low ground, stream banks and along irri- -
gation and roadside ditches, extending to high mountain 
valleys and coniferous forests in the southern part of its 
range from sea level to 10,000 feet, but confined to lower 
intermountain valleys in the northern part of its distribu­
tion, 2,000 - 6,000 ft.; sandy to rich humus soils. 
Discussion: In the western United States Urtica 
dioica subsp. holosericea is a polymorphic complex which is 
difficult to assess taxonomically. This is evident from the 
attempts of several authors to delimit the various taxa by 
establishing four species and a number of forms and sub-
specific combinations. The polymorphism of the complex can 
be related to habitat, reproductive biology, season, age, 
geographical location and morphological variability of the 
plant. 
The type of U. breweri, named by Watson from Los 
Angeles, is an old, lata season specimen composed of two 
Figure 20-. Distribution of Urtica dioica ssp. holosericea 
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nodal fragments from a large almost woody stem with only 
small secondary leaves. Plants appearing similar morpho­
logically can be found late in the growing season through­
out the geographic range of ssp. holosericea. 
On the east side of Sierra Nevada Range and 
throughout the Great Basin region a biotype occurs with 
less pubescence on the stem and leaves, and smaller leaves 
than those of ssp. holosericea. This plant has been called 
U. serra or U. dioica var. occidentalis. Chromatographic 
data shows these taxa to have almost identical phenolic 
compounds. They have identical chromosome number, 2i^= 26, 
and produce fertile hybrids when artificially crossed. 
Also, plants collected from plants growing in moist shady 
habitats tend to be more like U. serra while members of the 
same population growing in drier, open, exposed situations 
are more like ssp. holosericea. Present evidence indicates 
that the three taxa should be treated as one. 
Jepson's varieties densa and greenei are named 
from two plants which are certainly within the range of 
morphological variation of ssp. holosericea. Field obser­
vations in the type locality of var. densa revealed ssp. 
holosericea as a very common plant. The type specimen of 
var. densa is a very pubescent plant possibly from an open, 
exposed habitat and collected late in the season. The type 
of var. greenei has not been located. 
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The U. dioica complex is very plastic (Hitchcock et 
al., 1964; Tutin et al., 1964) and includes possibly many sub­
species. The flora of the USSR (Komarov, 1970) included a 
description of a stout, monoecious, densely woolly form known 
as U. dioica var. pubescens Trautv. In southern South America 
and Chile (Navas, 1961) U. dioica var. mollis (Steud.) Wedd. is 
found. The descriptions of both var. pubescens and var. mollis 
fit a description of ssp. holosericea. The limited herbarium 
specimens examined are almost identical with ssp. holosericea 
and would probably be so identified if they came from North 
America. Along the St. Lawrence drainage of Canada, Newfound­
land, and in New England occur scattered populations of plants 
which are pilose-villose on the stem and under-surface of the 
leaves and approach the moderately pubescent biotype of ssp. 
holosericea. 
3. Urtica gracilenta Greene 
Urtica gracilenta Greene, Bull. Torrey Bot. Club 8(11): 122, 
123. 1881. Type: Rusby 367, Mogollan Mts., N.M. (Holo-
type - ND-G; Isotypes - MIN, MO, NY, US). (1) The 
holotype bears a printed label of the Park, Davis & Co., 
while most of the isotypes have hand written labels. The 
no. 367 appears to be a species designation and not a 
collection number since later collections (topotypes - ?) 
have the same number. 
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Urtica granulosa Blake, J. Wash. Acad. Sci. 14(13): 284, 
285. 1924. Type: Pringle 2005, "Shade of cliffs, 
canyon below Cusihuiriachic", Chihuahua, Mexico 
(Holotype - US; Isotypes - ARIZ, DS, F, MO', MTMG, NY, 
P, PH, RSA, US, VT). (1) 
Coarse monoecious annual arising from a taproot; 
stem simple or branching from the base, rarely from upper 
nodes, 0.5 - 2 m tall, densely velutinous-strigose pubescent, 
scarcely hispid with scattered stinging hairs; petioles 
slender, 1/2 - 2/3 length of the lower leaf blades; leaf 
blades thin, gradually reduced upwards, lower ones broadly 
ovate, to 1 dm long, and nearly as wide, rounded to cordate 
base, tip acute to acuminate, middle and upper leaves lance-
ovate to lanceolate; base truncate to cuneate with an acumi­
nate tip; teeth coarse, triangular to broadly triangular 
ovate, narrowly obtuse to acuminate, sometimes double incised, 
dentate to serrate, spreading, only slightly directed forward, 
surface of leaf incurved-pubescent, paler green but not canes-
cent beneath, deeper green above; cystoliths predominantly 
round, occasionally linear-cylindric; stipules small linear-
lanceolate, (3) 5-8 (10) mm long; inflorescences slender, 
cylindric, densely flowered racemes, up to 5 cm long at 
maturity; staminate flowers lower on stem, 1.5 - 2.0 mm thick 
in bud; pistillate flowers uppermost on stem, inner lobes of 
calyx oval, obtuse and larger than the enclosed achene, very 
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hispid to strigose all over; mature achene tan to brown, 1 mm 
wide to 1.5 mm long. Native. July - October; chromosome 
number: 2n = 26. Common name: Mountain nettle. 
Pis tribution: Mountains of Arizona, New Mexico, 
extreme west Texas, and Chihuahua, Coahuila, and Nuevo Leon, 
Mexico (Figure 21). Harrington's (1964) record from south­
western Colorado has been checked and found to be a specimen 
of U. dioica ssp. gracilis. 
Habitat: In alluvial soil along shady mountain 
streams and canyonsj at 4,000 - 8,500 feet elevation. 
Discussion: U. gracilenta has the most restricted 
range of all the Urtica in North America. It grows in small 
scattered populations and sometimes is difficult to find. 
Hitchcock, et al. (1964) grouped U. gracilenta 
under the perennial U. dioica complex. This treatment is 
certainly not correct since the plants are definitely annual 
and the inflorescence is a raceme and not a branching panicle 
as in the perennial taxa. 
Blake's (1924) Mexican species, U. granulosa, was 
named from a C.G. Pringle collection which was lacking most of 
the broader lower leaves. The type specimen is very similar 
to the U. gracilenta type specimens collected by Rusby. 
, Specimens from the Davis Mountains of Texas are 
more coarse in appearance than those from other areas, and 
tend to have teeth with smaller serrations on them. 
Figure 21. Distribution of Urtica gracilenta 
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4. Urtica ttrens L. 
Urtica urens L. Sp. PI. 984. 1753. (4) 
Type: Typification of Linnaean name not undertaken. 
Taprooted annual; stem erect or ascending, simple 
or branching from the base, 1-6 dm tall, glabrous to slightly 
pubescent and with scattered stinging hairs, hispidulous at 
the nodes; petioles slender, 1/4 - 3/4 as long as the blades, 
rarely as long as the blade; leaves elliptic to ovate, gla­
brous except for few stinging hairs, coarsely lacinate-
serrate with spreading teeth; the blades (1) 1.5 - 4 cm long, 
not reduced, often enlarged upward on the stem, 3-5 palmately 
veined; stipules oblong, 1-4 mm long; inflorescence andro­
gynous, mainly pistillate, in rather dense clusters usually 
much shorter than the petioles, 0.5 - 2.0 (2.5) cm long, 
fruiting calyx with hispid-ciliate margins, larger than the 
staminate, 1.5 - 2.5 mm long and 1-1.5 mm wide; mature 
achene triangular, tan to brown, smooth to slightly roughened 
with punctate dots, 1.5 - 2.5 mm long and 1 - 1.5 mm wide; 
introduced; February - May in the South, July - September in 
the North; chromosome number: 2n = 26 (24, 52-?). Common 
name: Dwarf nettle, burning nettle, dog nettle. 
Distribution: Greenland, Newfoundland, to the 
Yukon and Alaska, south to California, Texas and Florida; 
cosmopolitan. Most common in California, the Maritime 
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provinces in Canada and waste area in New England; intro­
duced and naturalized from the Old World (Figure 22). 
Habitat: Weed infested places, near old dwellings, 
orchards, and waste areas; disturbed habitats and soils. 
Discussion; That U. urens has a wide range of 
tolerance to varied environmental conditions is exemplified 
by its scattered distribution. Many of the locations cited 
appear to be isolated introductions which were collected 
only once and then died out thereafter or were unable to 
persist in great enough profusion to be collected again. 
It is well established in the mild Mediterranean type climate 
of central California. 
Correll and Johnston (1970) have indicated possible 
introgression in central Texas plants with the superficially 
similar U. chamaedryoides. Examination of these putative 
hybrids mounted on herbarium sheets and field observations 
indicate that they are not hybrids but are U. chamaedryoides 
biotypes from extreme habitats. Figure 22 shows that U. 
urens does not occur in central Texas but only on the southern 
coast. Hybrids may be formed between the two species in 
contiguous situations since both have a chromosome number 
of 2n = 26. 
Figure 22. Distribution of Urtica urens 
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APPENDIX A 
Chromosome Voucher Specimens : 
1. Urtica chamaedryoides Pursh 
UNITED STATES; Florida: Jackson Co., Marianna 
State Park and Florida Caverns, Woodland, Wooten, Godfrey 
& Sullivan 1745, 2n = 26 (DAO, DS, ISC, MIN, NY, ORE, US, 
WS) . 
2a. Urtica dioica L. subsp. dioica 
FRAI^CE; Paris, Institut de Botanique, Woodland 
BGSa, 2n = 52 (ISC). 
UNITED STATES: District of Columbia, C. & 0. 
Canal, Woodland 1744, 2n = 52 (ISC). North Carolina, Bun­
combe Co., Alexander, Leonard 2580, 2n = 52 (NCU). 
2b. Urtica dioica L. subsp. gracilis (Ait.) Selander 
UNITED STATES: California: Marin Co., Bear Valley, 
Pt. Reyes National Seashore, Woodland 930, 2n = 52 (ISC). 
Mendocino Co., Albion, Woodland 1310, 2n = 52 (SC) . San Mateo 
Co., Montara, Thomas 12393, 2n = 52 (DS). Sonoma Co., at 
highway 116 and 1, Woodland 1311, 2n = 52 (ISC) . Idaho: 
Major Fenn Picnic Area, Clearwater National Forest, Woodland 
1279, 2n = 52 (ISC). Iowa: Boone Co., E. of Ledges State 
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Park, Woodland 1337, 2n = 26 (ISC). Buena Vista Co., Sioux 
Rapids, Woodland 1511, 2n = 26 (ISC). Story Co., Brookside 
Park underpass, Ames, Woodland 1556, 2n = 26 (ISC); Squaw 
Creek, Ames, Woodland 1317, 2n = 26 (ISC); ISU Campus, Ames, 
Woodland 1698, 2n = 26 (ISC). Minnesota; Brown Co., Little 
Cottonwood River, Woodland 1570, 2n = 26 (ISC). Jackson Co., 
Woods State Park, Woodland 1568, 2n = 26 (ISC). Montana: 
Broadwater Co., Winston along highway 12, Woodland 1288, 2n = 
26 (ISC). Fergus Co., E. of Lewistown along highway 87, Wood­
land 1290; 2n = 26 (ISC). Lake Co., E. of Poison on highway 3^ 
Woodland 1272, 1272b, 2n = 26 (ISC); E. Ronan, Woodland 913, 
2n = 52 (ISC); Railroad along highway 93, Woodland 1278, 2n = 
52 (ISC). Petrolium Co., W. of Winnett along highway 200, 
Woodland 1292, 2n = 26 (ISC). Sanders Co., Pauline Cr., 
National Bison Range, Woodland 986, 1001, 2n = 52 (ISC). Oregon: 
Clackamas Co., Dodge Park, Woodland 1604, 2n = 52 (ISC). 
Marion Co., S. of Willamette R. along 1—5, Woodland 923, 2n = 
52 (ISC). Multnomah Co.: Brookside Dr. and 122nd Ave., 
Woodland 1282, 2n = 52 (ISC); Deardorf Road, Woodland 1283, 
2n = 52 (ISC). South Dakota: Lake Co., Winfred, Woodland 
1755, 2n = 26 (ISC). Washington: Skagit Co., Fidalgo Is,, 
Rosario Beach, Walla Walla College Biological Station, Wood­
land 1307, 2n = 52 (ISC); Fidalgo Is., Rosario Road, W. of 
Pass Lake, Woodland 1601, 2n = 52 (ISC). Wisconsin; Pierce 
Co., Bluff Twn., Riggins 1805A, 2n = 26 (ISC). 
2c. Urtica dioica L. subsp. holosericea (Nutt.) R.F. Thorne 
UNITED STATES: California: Kern Co., Ft. Tejon 
State Historic Monument, Woodland 1630, 2n = 26 (ISC). Marin 
Co.: Novato Creek at Stafford Dam, Woodland 925, 2n = 26 (ISC). 
Mono Co., Bodie, Thomas 10257, 2n = 26 (DS). Napa Co.: Napa 
River at St. Helena, Woodland 1312, 2n = 26 (ISC); Petrified 
Forest Road and highway 128, Calistoga, Woodland 1313, 2n = 26 
(ISC). San Mateo Co., Jasper Ridge Biological Experimental 
Area, Thomas 10512, 2n = 26 (ISC). Oregon: Sherman Co., Biggs 
Junction, Woodland 922, 2n = 26 (ISC). Umatilla Co., Ferndale 
Road, N. of Milton, Woodland 1285, 2n = 26 (ISC). Washington: 
Asotin Co., W. of Clarkston along highway 12, Woodland 1017, 
2n = 26 (ISC). 
3. Urtica gracilenta Greene 
UNITED STATES: Arizona: Gila Co., Workman Creek, 
Woodland 1675, 2n = 26 (ISC). 
4. Urtica urens L. 
UNITED STATES: California: San Francisco Co., 
Farallon Islands, Coulter, 2n = 26 (DS). 
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APPENDIX B 
Representative Specimens : 
1. Urtica chamaedryoides Pursh 
MEXICO: Nuevo Leon, Cerro de la Silla, near 
Monterrey, White 1480 (ARIZ). Tamaulipas, W. of Miguihuana, 
23°42'N, 99°45'W, Stanford, Retherford & Northcraft 941 
(ARIZ, MO). 
UNITED STATES: Alabama, Tuscaloosa Co., North 
River, Harper (NY). Arkansas: Hot Spring Co., Cove Creek, 
P.O. Magnet Cove, Demaree 16708 (MO, SMU, UARK); Washington 
Co., Sonora, Smith 14 (UARK). Florida: Brevard Co., 
Haulover, Small (USF); Citrus Co., Withlocoochee River east 
of Pineola, Lakela, Lassiter & Lass 25927 (USF); Jackson Co., 
Marianna State Park and Florida Caverns, Woodland, Wooten, 
Godfrey & Sullivan 1745 (DAO, DS, ISC, MIN, NY, ORE, US, WS). 
Georgia: Cook Co., SE of Adel, Faircloth 3059 (NCU). Illi­
nois: Alexander Co., E of McClure, Ozment & Windier 10 
(NCU); Jackson Co., Grand Tower, Bailey 584 (NCU). Kansas: 
Cherokee Co., W. of Melrose, McGregor 17424 (KANU); Labette 
Co., SE of Oswego, Stephens 29907 (KANU, NCU). Kentucky: 
Anderson Co., Gilbert Creek, Wharton 10074 (KY); Fayette Co., 
Boon Creek south of Lexington, Turner (KY). Louisiana: 
Assumption Parish, near Lake Verret, Thieret 28419 (LAP); 
Iberia Parish, Weeks Island, Thieret 17026 (LAF); Lincoln 
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Parish, Barnett Springs Road west of Ruston, Moore 7106 
(FSU, MO); St. Landry Parish, NW of Grand Coteau, Thieret 
10431 (FSU, LAF, SMU). Mississippi; Biloxi, Tracy 5044 
(KANU, MO, NY); Wilkinson Co., Chitto R. floodplain, N. of 
Doloroso, Ray 6604 (NCU)- Missouri: McDonald Co., Cowskin 
River, south of Jiff City, Steyermark 4579 (MO); Pemiscot 
Co., Caruthersville, Palmer 14787 (MO); Taney Co., Horseshoe 
Bend along White River, Steyermark 67333 (MO). Ohio: Brown 
Co., Ohio River east of Aberdeen, Poutions & Bartley 1081 
(NY). Oklahoma: Adair Co., Ballard Creek, SW of Watts, 
Wallis 6395 (KANU, LAF, OKL, SMU, TEX); Delaware Co., SE of 
Jay, Stephens 10540 (KANU); McCurtain Co., near Idab'el, 
Houghton 3761 (OKL); Tulsa Co., NE of Collinsville, Caney 
River, Clark 397 (OKL). South Carolina, McCormick Co., 
Stevens Cr., NE of Clarks Hill, Radford 22444 (NCU, NY). 
Tennessee: Montgomery Co., Yellow Creek, Harger 7879 (TENN); 
Obion Co., Reelfoot Lake Road, Bowere & Rogers 45137 (TENN); 
Wayne Co., Beech Creek, E. of Leatherwood, Sharp & Adams 
10181 (TENN). Texas: Bee Co., Medio Creek, S. of Nermanna, 
iCory 54094 (GA, KANU, SMU); Bexar Co., Fort Sam Houston, 
Albers 14-E2 (TEX); Cameron Co., Brownsville, Hanson 313 (MO); 
Dallas Co., White Rock Creek on Goforth Road, Shinners 14554 
(SMU); Gonzales Co., Ottine, Bogusch 3241 (TEX); Grayson Co., 
Bells, Gentry 84 (TEX); Menard Co., San Saba River at Menard, 
Cory 54307 (KANU, SMU); Real Co., Nueces River, Cory 51895 
(SMU); Traves Co., Pedernales River, Warnock 46088 (SMU, TEX). 
164 
2a. Urtica dioica L. subsp. dioica 
CANADA: Newfoundland: St. Johns, Robinson & Shrank 
(GH, MO). Nova Scotia: Bedford, Burgess (MTMG, TRT). 
Ontario: Ottawa, Breitung (VT). Quebec: Jacques Cartier Co., 
St. Laurent, Woodland 1769 (DAG, DS, IDS, ISC, NY, US). 
GREENLAND: Arsuk Fjord, 61°11'N., 48°15'W., 
Porsild 8718 (CAN). 
UNITED STATES: Connecticut: Fairfield, Eaines 
9546a (VT). Delaware: Wilmington, Canby (NCU). District of 
Columbia: C. & 0. Canal, Woodland 1744 (DAG, DS, ISC, US). 
Georgia: Habersham Co., Atlanta Club Estate, Reade 
E8668 (GA). Maryland: Washington Co., S. of Dargan, Downs 
3490 (NCU). Massachusetts: Suffolk Co., Dorchester, 
Churchill (MO). Missouri: St. Louis, Sherff 667 (F) . New 
Jersey: Camden Co., Delaware River at Kaighn's Point, 
MacElwee 2089 (SMU). New York: Cayuga Co., Ledyard, Eaittes 
& Gershoy 9819 (MG). North Carolina: Buncombe Co., Alex­
ander, Leonard 2580 (ARIZ, BYU, DS, NCÙ); Madison Co., on 
French Broad River, Hot Springs, Bozeman, Ramseur & Radford 
45159 (FSU, KANU, KY, LAF, NY, SMU, TEX, UARK, VPI, WTU) . 
Oklahoma: Ottawa Co., Lost Creek, Wyandotte, Wallis 8761 
(NCU, OKL). Oregon: Linnton, Portland, Nelson 4278 (OSC). 
Pennsylvania: Washington Co-, near County Fairgrounds, 
Washington, Wilson 122 (WVA). Tennessee: Cocke Co., Wolf 
Creek and French Broad River, Rogers & Chester 34001 (TENN). 
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Virginia: Loudoun Co., along Potomac River, Downs 4129 
(NCU); Montgomery Co., "Smithfield", Massey (VPI). West 
Virginia; Marion Co., Catawba, Davis 2767 (WVA). 
2b. Urtica dioica L. subsp. gracilis (Ait.) Selander 
CANADA: Alberta: Buck Lake, S. Drayton Valley, 
Dumais & Anderson 1899 (ALTA); Medicine Hat, Boivin & 
Perron 12293 (ALTA, SASK). British Columbia: Kootenay Lake, 
north of Kaslo, Calder & Savile 9002 (SASK); Vancouver 
Island, S. of Sidney, Woodland 1306 (DS, ISC, US). Labrador: 
Goose Bay, 53°21'N., 60°25'W., Gillett & Findley 5164 (DAO); 
Manitoba: Fort Garry, Lgve & Lôve 5077 (SASK); Fort Churchill, 
Welch (TRT). New Brunswick; east of Petitcodiac, Erskine 
54133 (DAO); Charlotte Co., Grand Manan, Bay of Funday, 
Gleason 93 (WVA). Newfoundland; NW. of Cartyville, Bassett 
719 (DAO). Nova Scotia: Inverness Co., Mabou Harbour, 
Smith, Schofield, Sampson & Bent 4890 (TRT). Ontario: Upper 
English R., Forest Section, Sandybeach Lk., Baldwin 8509 
(TRT); Rainy River District, Atwood Twp., Garton 9411 (SASK). 
Prince Edward Island: Prince Co., NE. of Tignish, Erskine 
& Smith 2189 (DAO); Queens Co., Hunter River, Erskine 1243 
(DAO). Quebec; Jacques Cartier Co., Morgan Arboretum, 
Woodland 1770 (DAO, DS, ISC, MTMG, US); Soulanges Co., St. 
Fereol Road, 45°22'N., 74°05'W., Pochereva 43 (MTMG). 
Saskatchewan: Saskatchewan R., 50°55'N., 102°20'W., Argus 
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(SASK); W. of Antelope along highway 1, Woodland, Dillon 
& Riggins 1752 (DAO, DS, ISC, NY, US). Yukon Territory: 
Dawson, Calder & Billard 4341 (DAO); Whitehorse, Mclntyre 
Creek, Gillett & Mitchell 3878 (DAO, MO). 
UNITED STATES: Alaska: 20.5 miles south of 
Anchorage, Welch 4536 (BYU); Middleton Islands, 59°25'N., 
145°20*W., Thomas 6405 (DS). Arizona: Apache Co., Eager, 
Pinkava 2246 (NCU); Chiricahua Mts., Chaperon Canyon, Blumer 
1616 (ARIZ, DS, GH, MIN, MO, NMC, RM, US); California: Del 
Norte Co., Little Mill Creek, Smith River, Parks & Parks 
24003 (DS, MO); San Mateo Co., Stage Road at Seaside School 
Road, Woodland 1624 (DAO, DS, ISC, NY, US). Colorado: 
Mancos, Baker, Earle & Tracey 40 (DS, MIN, MO, NMC, VT); 
Grand Co., Specimen Mountain, Rocky Mt. Nat. Pk., McNeal 
165 (RM). Connecticut: Hawleyville, Evans (MO); South 
Canaan, Greenman 1647 (MO). Idaho: Custer Co., Boulder 
Lake, Cronquist 3384 (IDS, MO); Idaho Co., Colgate Licks 
along highway 12, Woodland & Lowe 1593 (DAO, DS, ISC, NY, 
US). Illinois: McHenry Co., Huntley, Koelling 2911 (TENN); 
Piatt Co., Monticello, Jones 18787 (ARIZ). Indiana: Grant 
Co., NE. of Matthews, Deam 53015 (MIN); Vanderburgh Co., 
Angel Mounds, Zeiner (ORE). Iowa: Jasper Co., Skunk River 
at Colfax, Woodland & Riggins 1700 (DAO, DS, ISC, NY, US); 
Montgomery Co., Nishnabotna River Basin, Malone 336 (ISC). 
Kansas: Marshall Co., Frankfort, Barker 4554 (KANU); 
Woodson Co., Neosho Falls of Neosho River, Lathrop 1087 
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(KANU). Louisiana, Pointe Coupee Parish, between Krotz 
Springs and Melville along Atchafalaya River, Thieret 18723 
(LAF). Maine: Cumberland Co., Portland, Lyman (MTMG); 
Piscataquis Co., Trout Brook, E. of McCarty Mt., Rossbach 
6491 (NCU). Maryland; Allegheny Co., Potomac River, SW- of 
Rawlings, Downs 7707 (NCU). Massachusetts: Berkshire Co., 
Hancock, Churchill (MO); Middlesex Co., Wakefield, Bean 
161520 (USF)• Michigan: Luce Co., East of Grand Marais, 
McVaugh 9541 (MO); Washtenaw Co., near Salem, Brown 2674 
(KY, MONT). Minnesota: Benton Co., May Hew Creek, E. of 
St. Cloud, Moore & Huff 18965 (MIN); Cottonwood Co., high­
way 71 N. of Windom, Woodland 1569 (DAO, DS, ISC, NY, US). 
Missouri: Howard Co., along Missouri River between Bluff-
port and Lisban, Steyermark 26406 (MO); Jefferson Co., Road 
M and 1-55, Woodland 1551 (DAO, DS, ISC, NY, US). Montana: 
Garfield Co., Jordan, Booth 57258 (MONT); Missoula Co., 
Greenough Park, Woodland 907 (DS, ISC, US). Nebraska: 
Cherry Co., Crookston along highway 20, Woodland & Lowe 
1577 (DAO, DS, ISC, NY, US); Otoe Co., S. of Syracuse, 
Stephens 17581 (KANU). New Hampshire: Alstead, Churchill 
(MO); Hooksett, Batchelder (MO). New Jersey: Somerset Co., 
Watchung, Moldenke 6063 (NY); Sussex Co., Rosenkraus Marsh, 
Dul Valey, Bartram (WS). New Mexico: Otero Co., Tularosa 
Cr., Sacramento Mts., Wooton (MONT, NMC); Taos Co., Taos 
Cr., S. of Taos Plaza, Niles 647 (ARIZ). New York; Albany 
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Co., Hickory Hill, Rensselaerville, Cooley 12148 (VT); Yates 
Co., Nettle Valley Creek, Potter, Ward 316 (FSU). North 
Dakota: SW of Bowman, Stephens & Brooks 13649 (KANU); Ward 
Co., highway 52, SE of Minot, Woodland, Dillon & Riggins 
1753 (DAO, DS, ISC, NY, US). Ohio: Butler Co., Hueston's 
woods near Oxford, Wehmeyer & Waters 209 (GA); Green Co., 
John Bryan State Park, Demaree 11464 (SMU). Oregon: Benton 
Co., Willamette River Park, Corvallis, Wilson 72 (DS, ORE); 
Wallowa Co., W. Fork Wallowa River Trail, Woodland & Lowe 
1595 (DAO, DS, ISC, NY, US, WS). Pennsylvania: Bradford 
Co., Susquehanna River at Ulster, Wahl 17637 (NCU); Delaware 
Co., Glenolden, Earle 1511 (TENN). South Dakota: Custer Co., 
Co., South of Rifle Pit Campground on 395, Woodland & Lowe 
1580 (DAO, DS, ISC, NY, US); Stanley Co., Roadside park E. of 
Hayes, Groat 3605 (MO). Texas, Hemphill Co., east of Canadian 
near Canadian River, Whitehouse 18752 (SMU). Utah: Grand Co., 
Shuman Gulch above Warner R-S., Harrison 12481 (BYU). San 
Juan Co., LaSal Creek, Colorado-Utah line. Cutler 2645 (DS, 
MO, OKL, SMU). Vermont: Rutland Co., Brandon, Dutton (VT); 
Windham Co., Newfane, Grout (VT). Virginia: Loudoun Co., 
Potomac River at end of Co. Rd. 655, Ahles & James 61174 (NCU); 
Montgomery Co., New River at Macey Ferry, Masey (VPI). 
Washington: Ferry Co., Sanpoil River, Hitchcock 17538 (WU); 
Skagit Co. Rosario Beach, TfWC Biological Station, Woodland 
1600 (DAO, DS, ISC, NY, US). West Virginia: Hancock Co., 
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Tomlinson State Park, Sximpstine (WA) ; Pocahontas Co., 
Frank, Clarkson 2327 (WVA). Wisconsin: Dane Co., County 
Rd. PB and US. 151, Woodland 1765 (DAO, DS, ISC, NY, US); 
Oneida Co., Three Lakes, Hoffman (MO). Wyoming; Albany 
Co., Pole Mt., Porter 4325 (RM, SMU) ; Weston Co., Rawhide 
Creek on Flying V Dude Ranch, Woodland & Lowe 1581 (DAO, 
DS, ISC, US). 
2c. Urtica dioica L. subsp. holosericea (Nutt.) R.F. Thorne 
MEXICO: Baja California, Municipio of Ensenada, 
Vallecitos, Breedlove 16356 (DS). 
UNITED STATES: Arizona, Coconino Co., Kaibcib 
Trail, Grand Canyon, Eastwood & Howell 7120 (CAS). California: 
Alpine Co., Alpine Lake Camp Grounds, Reese 32 (ARIZ); Amador 
Co., Elsies Creek, Hansen 913 (DS, MO); Colusa Co., Sycamore 
Slough, Stinchfield (DS); Fresno Co., Consolidated Canal, 
NE of Centerville, Simonian 329 (RSA) ; Glenn Co., Snow Basin 
Creek, Howell 19145 (MO); Humboldt Co., Klamath River, near 
Slate Creek, Tracy 19369 (RSA, VT); Kern Co., Tejon State 
Historic Monument, Woodland. 1630 (DAO, DS, ISC, NY, US, WS) ; 
Los Angeles Co., Bryant Ranch, Wolf 4109 (DS); Marin Co., 
Novato Creek below Stafford Dam, Woodland 1619 (DAO, DS, ISC, 
NY, US); Mendocino Co., highway 128 NW of Cloverdale, Wood­
land 1308 (DAO, DS, ISC, US); Mono Co., Highway 395 west of 
Bodie, Thomas 10257 (DS); Napa Co,, Anguin Meadows, Woodland 
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1617 (DAO, DS, ISC, NY, US); Monterey Co., Salinas Road 
near Del Monte, Heller 6.838 (DS, MO); Nevada Co., Trucke 
River, True 2110 (CAS); San Bernardino Co., San Bernardino, 
Parish 891 (DS); San Diego Co., Azalez Creek north of Paso 
Picacho Camp Ground, Witham 452 (ARIZ); Santa Cruz" Co., 
base of Blooms Grade, Thomas 2381 (DS); Siskiyou Co., South 
Klamath Lake Refuge, Barr 68-482 (ARIZ); Sonoma Co., Santa 
Rosa Road, Woodland 1248 (DAO, DS, ISC, US). Colorado: 
Moffat Co., Chokecherry Draw, TION, R103W, Sec. 30, MacLeod 
521 (COLO). Idaho; Bannock Co., Pocatello, Anderson (BYU); 
Bear Lake Co., Montpelier, Davis (IDS); Custer Co., Wildhorse 
Forest Camp, Cronquist 3302 (IDS, MO); Gooding Co., Hagerman, 
Davis 1757 (IDS); Owyhee Co., E. of Silver City, Davis 2077 
(IDS). Montana; Beaverhead Co., Foot of Dutchman Mt., 
Leithead 63 (DAO); Ravalli Co., South of Hamilton along high­
way 93; Woodland & Lowe 1591 (DAO, DS, ISC, NY, US). Nevada: 
Clark Co., Fletcher Canyon, Charleston Mts., Clokey 8322 (DS, 
MO, MTMG, NCU, RENO, US, WVA); Elko Co., Blaine post office. 
Heller 11124 (DS, MO); Esmeralda Co., Chiatovitch Creek, 
White Mts., Duran 3098 (DS, MO); Humboldt Co., Pine Forest 
Range, Holmgren & Reveal 1192 (BYU); Nye Co., Stonewall Flat, 
AEC Nevada Test Site, Beatley & Reveal 10944 (DS, RENO, RSA); 
White Pine Co., Swallow Canyon, Snake Range, Holmgren & 
Reveal 1022 (BYU, NCU, RSA). Oregon: Crook Co., Pauline Lk., 
Peck 9649 (DS, MO); Gilliam Co., Willow Cr., at highway 74, 
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Woodland & Lowe 1597 (DAO, DS, ISC, NY/ US); Harney Co., 
Malheur Natinal Wildlife Refuge, Steward & Steward 6789 
(DS, ISC); Jackson Co., Little Applegate Creek, Wolf 950 
(DS); Klamath Co., highway 97 south of Midland, Woodland 
1316 (DAO, DS, ISC, NY, US); Lake Co., Hart Mt., Henderson 
15895 (ORE); Sherman Co., Biggs Junction, Woodland & Lowe 
1598 (DA6, DS, ISC, NY, US); Umatilla Co., Ferndale Road, 
5 miles N. of Milton, Woodland 1285 (DAO, DS, ISC, NY, US); 
Wallowa Co., Enterprise, Woodland & Lowe 1596 (DAO, DS, ISC, 
NY, US). Utah: Cache Co., City Park, Logan Canyon, Maguire 
21541 (BYU); Carbon Co., 14 miles E. of Soldier Summit, 
Maguire 18583 (BYU); Garfield Co., Steep Creek Station, East 
Face Boulder Mt., Beck (BYU); Iron Co., Little Valleys Ranger 
District, Waycock Creek, Eggleston 8540 (RENO); Utah Co., 
Provo, Harrison 9208 (MO); Uintah Co., 10 miles NW of Vernal, 
Grahm 6383 (MO); Washington Co., Middle Fork of the Santa 
Clara River, Gentry & Jensen 2233 (BYU). Washington; Asotin 
Co., highway 410 W. of Clarkston, Woodland & Lowe 1594 (DAO, 
DS, ISC, NY, US); Garfield Co., along highway 410, 17 miles 
E. of Pomeroy, Woodland 1016 (DS, ISC); Kittitas Co., Ginkgo 
Petrified Forest, Smith 1392 (WTU); Okanogon Co., between 
Conconully and Loomis, Thompson 7075 (MO). Wyoming; Lincoln 
Co., Star Valley, Porter 3828 (DS, RM); Uinta Co., Bear River, 
Goodman 541 (OKL). 
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3» ' Urtica gracilenta Greene 
MEXICO; Chihuahua, in Sierra Madras near Colonia 
Garcia, Townsend & Barber 292 (NMC, VT); Cerro de la Silla, 
near Monterrey, White 1490 (ARIZ); Nuevo Leon, near 
Monterrey, Pringle (DS, VT); Coahuila, Monclova, Gloria Mts., 
Marsh 1961 (TEX). 
UNITED STATES: Arizona; Cochise Co., Coronado 
National Forest, Cave Creek, Woodland 1629 (DAO, DS, ISC, 
KANU, MONT, NMC, NCU, NY, TENN, US); Gila Co., Workman Cr., 
Woodland 1675 (DAO, DS, ISC, NY, ORE, US, OTU); Santa Cruz 
Co., Sycamore Canyon, Darrow & Haskell 2069 (ARIZ) . New 
Mexico; Dona Ana Co., Orgon Mountains, Filmore Canyon, 
Wooton (NMC); Hidalgo Co., Animas Mts., Indian Creek, Hess 
1553 (SMU); Socorro Co., N. of Mogollon Mts., Rio Frisco, 
Wooton (NMC). Texas: Jeff Davis Co., Limpia Canyon near 
Fort Davis, Berkley & Mainland 14T786 (SMU, TEX); Presidio 
Co., Horse Cr., Chinati Mts., McVaugh 7477, (F, FSU, SMU). 
4. Urtica urens L. 
CANADA: Alberta; Fort Saskatchewan, Turner (SASK); 
Manitoba; Gillam, Schofield 1230 (DAO, DS, MTMG, NCU, NY, 
SASK); Newfoundland: Quiddy Viddy, Robinson & Schrenk (GH, 
MO); New Brunswick; Laraeque, Marie-Victorin & Rolland-
Germain 46589 (MTJB, TRT); Nova Scotia; North Sydney, 
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Burgess (MTMG, TRT); Saskatchewan: Saskatoon Animal Park, 
Hudson 2756 (SASK); Yukon Territory: Dawson, Schoff (TRT). 
UNITED STATES: Alaska; Attu Island, Alexai Point, 
Hardy 380 (CAS). Arizona: Maricopa Co., Black Canyon High­
way and Peoria, Hamilton (ARIZ, VT). California: Alameda 
Co., Niles Canyon, Wetzel 225 (DS); Colusa Co., Sycamore 
Slough, Ferris 620 (DS); Humboldt Co., Eureka, Tracy 16917 
(NCU); Kern Co., Rancheria Creek, Twisselmann 10533 (RSA); 
Monterey Co., Gonzales, Thomas 12547 (DS); Orange Co., Eltoro, 
Wiggins 20510 (DS); San Bernardino Co., San Bernardino, 
Parish (ARIZ); San Francisco Co., Farallon Islands, Coulter 
(DS); San Luis Obispo Co., east of Templeton, Wiggins 2087 
(DS); San Mateo Co., Pescadero, Thomas 14870 (DS); Santa Cruz 
Co., Carlton Road near Watsonville - Gilroy Highway, Thomas 
1566 (DS); Ventura Co., between Foster Park and Ventura, 
Pollard (ARIZ). Florida: Duval Co., Jacksonville, Churchill 
(MO); Leon Co., Tallahassee, Godfrey 58207 (FSU). Illinois: 
Urbana, Ahles 7396 (NY). Iowa: Allamakee Co., Waukon 
Stanton (ISC); Carroll Co., Coon Rapids, Pammel (ISC). 
Maine: York, Blake (NY). Massachusetts: Nantucket, Owen 
(VT). Nevada: Lincoln Co., Panaca, Galway 2166G (BYU). New 
York: Long Island, Hunters Point, Britton (NY). Oregon: 
Linnton, near Portland, Suksdorf 1497 (WS); Wallowa Co., 
Imnaha, Peck 17516 (WTU). Pennsylvania: Philadelphia, Parker 
11542 (MO). Rhode Island: Point Judity, Congdon (DS, MO). 
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Texas: Rufugio Co., Rufugio, Palmer 9117 (DS); Washington 
Co., Albers 46031 (TEX). Vermont: Barnet, Blanchard (NY). 
Washington: Seattle, Eyerdam (WTU). 
